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Pratt & Whitney salutes A. B Aerotransport, 
pioneers of Swedish air navigation! Entering its 
14th year of operations, this worthy successor of 
the Viking tradition is piling up new records of 
service over difficult routes from London, Paris and 
Amsterdam to Malmo, Stockholm and Helsingfors. 

Every ship in the service of A. B Aerotransport 
is powered by Wasp or Hornet engines. 

PRATT & WHITNEY AIRCRAFT 

EAST HARTFORD CONNECTICUT 
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NICKEL ALLOY STE 


THE INTERNATIONAL NICKEL COMPANY, INC., 67 WALL ST., NEW YORK, 


STRENGTH 

THAT INCREASES THE 

PAY LOAD! 


• The pioneer aircraft engines weighed in the 
neighborhood of 21 lbs. per H. P. Today the weight 
has been reduced to less than 1 lb. But the elimi- 
nation of this dead weight and its translation into 
increased pay load could not hove been achieved 
without the aid of modern alloys. 

For example, the high strength -weight ratio of the 
Nickel Alloy Steels has resulted in their universal 

crankshafts and many other parts subjected to severe 

Not only do the Nickel Alloy Steels help to reduce 
the weight of the power plant to a minimum, but 
because of their superior toughness they increase 
the reliability and life of equipment with resulting 
low cost of upkeep. 

Consultation on problems involving the use of alloys 
containing Nickel is invited. 
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"Since taking delivery of my Cub I have been 
flying it a great deal", says Commander Frank 
Hawks. "I am very much impressed with the ship. 
Naturally, its low initial cost is noteworthy, but its 
small operation cost is of more importance. 

"I find the Cub very easy to fly, with an easy 
take off, remarkably low landing speed and excel- 
lent all around flying characteristics. In my estima- 
tion it is the most dependable, safe and economical 
airplane in its field of competition on the market." 


SEE THE NEW CUB AT THE NATIONAL AVIATION 
SHOW. GRAND CENTRAL PALACE, NEW YORK CITY 


7tew~ SLCveSts 



World's Fastest Selling Airplane 


Think of it! Now you can own a Silver Cub for only $1270 
(F. A. F. Bradford, Pa.) — practically the same cost as a 
medium-priced motor car. However, don't delay! Daily 
mounting costs of labor and materials make the Silver 
Cub price subject to change without notice. ■ 

So avail yourself of aviation's biggest value I 
now — today! On the easy payment plan you f 
pay only $425 down, with unusually low I 
monthly installments. Don't delay! Buy n 


FREE! 



Handsome Illustrated Folder 



TAYLOR AIRCRAFT COMPANY 
17 A Street, Bradford, Pa. 


TAYLOR AIRCRAFT COMPANY 
17 A Street, Bradford, Pa. 

Please send me your free illustrated folder and 
name of my nearest Cub dealer. 







Telephone Equipment 
i SAFE,.. on TIME! 


Most of the nation's radio telephone equipp 
private planes use Western Electric 


Western Electric 

TWO-WAY AVIATION RADIO TELEPHONE AND TELEGRAPH EQUIPMENT 


Major Airlines, flying 
more than 50 million 
miles a year use 
Western Electric Radio 


ipment plays this im- 
portant part in air transportation. It 
supplies vital knowledge, helps keep 
air travel on an efficient, scheduled 
basis. 

Pilots whose planes are Western 


equipment — made by the makers of 
the nation’s telephones — has been 
designed especially to meet the con- 
ditions peculiar to aviation. Depend- 
ability and simplicity of operation 
are its outstanding characteristics. 
That’s why it’s used by most of the 
country’s leading airlines and by most 
radio-equipped private planes. 

For full details, write to Western 
Electric, Dept. 306A, 195 Broadway, 
New York, N. Y. 








ENGINE EFFICIENCY EXTENDED 

with 5KF Ball and Roller Bearings 

Here's a cross-section of the Wasp — Series H— Pratt & 
Whitney engine. It has nine cylinders, 550 H. P., 2200 
R. P. M. at 8,000 feet, a compression ratio of 6 to 1, and 
an S5CSIP Bearing on every vital rotating part. 
gfiCStF Bearings give this engine the same performance 
and smoothness they have given to the first Pratt & 
Whitney engine ever produced. Not only are SBESSF used 
on the crankshaft, but they take combined radial and 
thrust loads of propeller, starter, rocker arm, magneto 
drive and supercharger shafts. 

The well - engineered product of today is invariably 
SBCSIF - equipped. 

SKF INDUSTRIES, INC., FRONT ST. & ERIE AVE., PHILA., PA. 

5KF 


BALL AND ROLLER BEARINGS 



SEAT- 

VIEWS 


SIKORSKY 

AIRCRAFT 

BRIDGEPORT 

CONNECTICUT 



The famous and proven Grumman 
two seated fighter with unparal- 
leled performance. In quantity use 
in the world's leading naval air 
force. Also a convertible advanced 
trainer with pursuit performance. 
Will be manufactured in Canada 
from original Grumman design un- 
der expert supervision. 

CANADIAN CAR & FOUNDRY COMPANY, LTD. 
MONTREAL, CANADA 

New York Office: 570 Lexington Avenue, N.Y. C. 
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3300 

jMrtMeJ Ay WRIGHT CYCLONES 


Wright Cyclones have completed over 1,000,000 hours of 
operating experience on leading airlines throughout the 
world — a record unapproached by any other builder of 
aircraft engines of similar horsepower. 

1,000,000 hours of flying operations represent a total 
of approximately 165,000,000 engine miles— equal to 
3300 trips around the world at the Equator, in twin- 
engined aircraft. 

Today the f: 


WRIGHT CYCLONE-POWERED AIRLINES 

Avio Linee (Italy) 

Deruluft (Germany and Ri 
C.L.S. (Czechoslovakia) 




China National A 


(Affiliated with Pan Americ 
Airways) 

Japan Air Transport 
K.N.I.L.M. (Dutch East Indit 

AUSTRALIA 

Holyman's Airways, Ltd. 



" Fly With Wright the World Over” 

WRIGHT 

AERONAUTICAL CORPORATION 
PATERSON NEW JERSEY 

A DIVISION OF CURTISS-WRIGHT CORPORATION 
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Hamilton Standard Propellers are now 
occupying their new plant — into which 
has been designed every aid to efficient 
manufacturing. This — the largest pro- 
peller manufacturing plant in the world 
— provides the additional space and fa- 
cilities necessary to meet the increasing 
requirements of custom- , 
ers throughout the world. 


HAMILT ON S T A NDARD PROPELLERS 


DIVISION OF UNITED AIRCRAFT CORPORATION EAST HARTFORD, CONN. 
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» American aviation seems to 
be suffering from the wanderlust 

good idea. In our recent wanderings 
about Europe we met a flock of 
our friends who were going places 
and seeing things. Almost the first 
person we bumped into as the 
"Queen Mary” pulled away from the 
dock on the way over was Ted 
Wright, Curtiss-Wright’s genial di- 
rector of engineering. Presently we 
found that Jim Taylor and Bert 
Ainsworth with their charming 
wives were also aboard. Several 
days later we stepped into a "lift” 
(elevator to you) in London's Savile 
Row, and there was Lester Gardner 
just in from his Grand Tour. In 

board the Hindenburg at Lakehurst 
he had visited practically all the 
aeronautical Brass Hats in Russia, 
Germany, Italy, and France. And 
the way England feted him was a 

abroad. In Holland we met Arthur 
Nutt, Chief Engineer of Wright 
Aeronautical. He was there be- 
tween visits to Russia and Italy to 
read a paper, originally presented to 
Germany's Lilienthal Society, before 
a group of Dutch engineers at Am- 
sterdam’s Schiphol. A fellow-pas- 
senger on a Lufthansa Ju 52 going 
up to Berlin was W. J. Austin of 
Cleveland’s well-known Austin Com- 
pany. A few days later Ted Wright 
caught up with us in Germany, and 


we joined forces on visits to Heinkel 
and Junkers. We also had the 
pleasure of his company to Paris 
via Amsterdam. The Paris Show 


AVIATION’S 

AUTHORS 

We have with us this month. . . . 
Edward P. Warner, who needs no 
introduction to readers of this mag- 
azine. Ed has reviewed 1936 as 
seen by the airplane designer, also 
has carried on with his notes on 
the recent SAE Production Meet- 
ing. . . . Professor C. Fayette Taylor 
of M.I.T. looks over last year's 
trends in engine design. . . . The 
Army and the Navy Year are re- 
ported on by their respective chiefs. 
General Oscar Weslorer of the Air 
Corps, and Admiral Arthur B. Cook 
of the Bureau of Aeronautics. . . . 
Col. E. S. Gorrell, who covers air 

Transport P Association of America. 
. . . Dan Brimn, is doing an inter- 
esting job in “teaching the young 
idea” in Manhattan High School of 
Aviation Trades. He has an exten- 
sive background of engineering ex- 
perience, and is an old hand at fly- 
ing seaplanes. ... and then your 
editor has come back from Europe 
so rull of what he saw that he has 
taken up several pages to talk about 
the Paris Show and European mill- 


attracted a number of wandering 
Americans, among them. Bob Farns- 
worth and Les Miller of Curtiss- 
Wright and Ted Koenig, U.S. Air 
Attache from Berlin. Reported 
present also were United’s Tom 
Hamilton and Don Brown. Jack 
Ide, the N.A.C.A.’s European rep- 
resentative, did a swell job as host 
and general "fixer-upper” for all 
of us. Toward the end of our Paris 
visit A1 Williams of the Gulf Com- 
pany dropped in for a look at the 
Show after a two month’s cruise 
about Europe. He and Mrs. Wil- 
liams were among the "Queen 
Mary’s” passengers on Nov. 25. 


» And speaking of travelling. 
We had a letter not long ago from 
R. B. Jackson of the Aerial Trans- 
port Company of Siam in Bang- 
kok, calling our attention to a pre- 
vious exchange of correspondence 


air mail from Bangkok to New 
York. He had had a reply to an 
inquiry to Aviation in just 25 davs. 
Since the distance is about 25,000 
miles for the round trip, the let- 
ters averaged about 1,000 miles a 
day. They travelled via KLM to 
and from London, but by ocean mail 
between London and New York. 
If they had caught the Hindenburg 
instead of the steamers another six 
days might have been shaved off. 
Which would have put them in the 
(Turn la page IS) 
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the newest development in air transportation. United Air Lines has taken 
delivery of the first of an order of 28 twin-engine Douglas Transports — 10 
of them equipped as luxurious club planes, 10 are 21 -passenger transports 
and 8 will be Sky Sleepers for overnight New York -California service. 


The luxurious comfort built into these new Douglas Transports is paralleled 
by new and far-reaching advancements in flight-security. Every operation of 
Douglas Transports is controlled with mathematical accuracy. A total of 1 1 5 
instruments, in addition to the automatic pilot and a score of other technical 
developments, control or record each movement of these modern planes in 
any weather, day or night. Douglas Aircraft Co., Inc., Santa Monica, Calif. 


WHEREVER YOU GO, 

In AMERICA... on American Airlines, Inc. poi 
. . . Eastern Airlines ... Pan American Air- ant 
ways . . . T.W.A., Inc. . . . United Air Lines In 
... and Wmington-Catalina Airline, Ltd. Gn 
In THE ORIENT ... on Japan Air Trans- In 


TRAVEL VIA LUXURIOUS DOUGLAS EQUIP 


irt, China National Aviation Corporation, 
id K. N. L L. M. in the Netherlands Indies. 
SOUTH AMERICA... on Pan American 

EUROPE. ..OELAG in Austria; Deutsche 


Lufthansa in Germ 
erlands; L.A.P.E. i 
C.L.S. in Czcchosl 
iane in Italy; and 
In AUSTRALIA 


AENT 

my; K.L.M. in the Nelli- 
Spain; LOT in Poland; 
vakia; Avio Linee Ital- 

. . Holy-man's Airways. 
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( Continued from page 13) 
same class with Wickey The Hat, 
a battered Stetson that recently trav- 
elled some 75,000 miles in 5£ months 
over practically all the airlines in 
the world before being returned to 
its owner, Wickey the Retired Ex- 


» Sperky Company's People 
seem to get about a bit, too. In 
the last three months, according to 
J. A. Fitz, 28 of their employees 
put in well over 75,000 miles of air 
travel. Included were a couple of 

to-coast flights, and a one-way run 
to B.A. They consider this total 

» Passengers on TWA need not 
worry about revising their drink- 
ing habits if thev think they are 
"seeing double.” ' The line num- 
bers two sets of identical twins 
among its employees. Twins Maurice 
and Merrill Williams each occupy 
left-hand cockpit scats as First Of- 
ficers. Twins Marjorie and Mar- 
garet Stuecken are Air Hostesses. 

» While ox the Subject of stew- 
ardesses, KLM has just started put- 
ting uniformed girls on its European 
and Colonial Douglases. Dutch Host- 
esses have to meet the same general 

have to speak at least four languages. 
How many of our flying gals could 

And Eastern Air is just starting 
with Flight Stewards, patterned 
somewhat along Imperial Airways' 
London-to-Paris service. Just as a 
bit of a warning to the lads that 
are taking the jobs, Mr. Bewshea, 
local I.A. representative, told us the 
other day that they had put a pedom- 
eter on a couple of their stewards 
and discovered that they actually- 
walked all of four miles back and 
forth inside the ship on the average 
2j hour journey between the English 
and French capitals ! Perhaps some 
marathon training would be of some 
help to prospective cabin attendants. 

» Aviation gatherings in the 
east will miss the presence of genial 
George Orr, long time president 
of Roosevelt Field. George is de- 
serting this flying business to de- 
vote himself to the cure of colds 
as vice-president of Vick Chemical. 

» When we dropped in to see Dan 
Brimm at work not long ago, we 



were struck by an unusually fine 
piece of work that a WPArtist is 
doing on the walls of the school 
lobby. It depicts the rise of air 
transportation, in the modern man- 
ner. Well worth a look; any school 
day at 222 East 64th Street, Man- 

» Speaking of the GREAT mass 
migrations of history, Stewart- 
Warner’s Alemite sales force de- 
scended on Chicago 120 strong from 
nine TWA Douglases on Dec. 13. 
Extra planes and extra schedules 
were used to bring the salesmen 
from all parts of the U.S. for a 
three-dav convention. Speed and eco- 
nomy dictated the decision to use 

other outfits that go in for national 
conventions. 




» An indication of the general ac- 
ceptance of air express turns tip in 
New York newspapers where a lead- 
ing department store advertises that 
“there is still plenty of time left to 
send a . . . gift by air express.” 
Full page maps give air express 

principal cities in North and South 


» We welcome back to Avia- 
tion’s staff Charles F. McReynolds 
who is to represent us on the West 
Coast beginning with the first of 
1937. Charlie was our West Coast 
Editor up to mid-1932. Since then 
he has been one of the prime mov- 
ers in A1 Menasco’s engine com- 
pany. From time to time he covered 
special assignments for us (we may 
now disclose the fact that he was 
Secret Agent No. 1313X of the 
September issue), but we are glad 
to have him back as a full time 


tion’s ranks is Russell Putman, re- 
cently signed on as sales manager. 
Mr. Putman has had long experi- 
ence in both the publishing and 
aviation fields. A war-time pilot, 
he served in France in 1918. He is 
also a member of the Quiet Bird- 
men. Mr. Putman takes charge of 
all Aviation’s commercial activities. 

» Although it is too late to 
do much about Christmas at this 
time, the Staff of Aviation takes 
this occasion to wish all readers of 
the magazine a Happy and Pros- 
perous New Year. 
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AIRPLANE WHEELS • 
BRAKES • PILOT SEATS 



Before aviation could develop — indeed — before it 
could exist— confidence was necessary. 

Confidence is still the most vital requisite to aero- 
nautical progress. 

Confidence, increasing as it is, swiftly and stead- 
ily, will cause more men and women to travel more 
miles by air in 1937 than in any year in history. 

Thus, the building of Confidence continues to be 
the most important task of our industry. And Bendix 
shares this task gladly and proudly. 

Nineteen-thirty-seven should be the greatest year 
in Aviation history. 

Visit the Bendix Exhibit at the 
NATIONAL AIR SHOW 
New York City— January 28 to February 6 
Booths 128 to 132 


AND PNEUDRAULIC 
SHOCK STRUTS 
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» As Aviation goes to press for 
the first issue of the new year, it 
saddens one to reflect on the holi- 
day season which once had the happy 
slogan of "Peace on Earth. Good 
Will toward Men.” This Christmas 
season, in the old countries, the 
sound of the hooves of Santa's 
prancing reindeers was unheard 
over the heavy footsteps of march- 
ing men, and the gleam of the 
candle on the Christmas tree was 



drowning out the tinkling bells of 
the collectors for charity. One 
should not gain the impression, 
however, that all sentiment and re- 
gard for one's fellow man have been 
lost in the rising tide of European 
militarism — in the busy armament 
factories of several countries all 


work was suspended for two minutes 

On this side of the water it is 
pleasant to see the hearty response 
to the “Good Neighbor” policy of 
President Roosevelt. Let us hope 
that the program will develop into 
something worth while and that the 
countries of the western hemis- 
phere will be able to abide in peace 
throughout the next war, and that 
they will keep their tempers even 
it their European neighbors throw 
a few tin cans and dead cats in the 
back yard, or one of their little 
boys happens to trample down the 

So, being thankful that we live in 
one of the few countries which 
shows some promise of at least try- 
ing to avoid disaster, we greet the 
new year with best wishes for all 
friends, if any, and enemies, if any. 
and all others, if any. 

» Speaking of the happy yule- 
tide season, we see by the papers 
that the United States and Great 

Christmas Island, because of its 
value as a naval base. The first 
blizzard of the winter has convinced 
us that our trapping route on Hud- 
son Bay is going to be a very cold 
one to follow, but we still think it 



with Sophie Tucker. 

When in doubt ask your instructor 
and not a fellow pupil. The latter 

of grief.” 

» Mr. Igor Sikorsky seems to be 
not only a designer of excellent 
airplanes but to be possessed of the 
soul of a poet. We always used to 
admire his after-dinner speeches in 
which he sold amphibians to busi- 
ness men by his descriptions of the 
vast stretches of silvery lakes one 

ing passenger transports which will 
weigh one million pounds and carry 
one thousand passengers and 
"which will be so steady that even 
water in a glass will not be spilled 
in rough air.” 
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T HE TIME HAS COME, as the Walrus once 
said, to speak of many things. But since we 
are writing neither for Food Industries nor for 
the tabloid press, we will have to pass up the cabbages 
and the kings in favor of ships and sealing wax. 
Ships — because we write about aviation. Scaling 
wax — because we are now winding up the affairs of 
1936. 

A year ago we looked back over the record of 
1935 with considerable satisfaction as a year in which 
the aviation industry staged a remarkable recovery 
from the staggering blows dealt it in 1934. We then 
looked ahead at 1936 with high hopes and, as the year 
closes, we see that our hopes have been justified. Al- 
though few events of the year stand out as spectacu- 
lar, the ground gained during 1935 has been consoli- 
dated, and substantial advances have been made on 
all fronts. Aeronautical people all along the line may 
consequently look ahead into 1937 anticipating fur- 
ther advances at an accelerating rate. 

Our commercial aviation leads the world. With in- 
telligent cooperation among airlines, and between op- 
erators and manufacturers, we are moving rapidly 
ahead in the development of safe and efficient aircraft 
for the transport of passengers and cargoes. 


On the military side, as pointed out elsewhere in 
this issue, we have been far and away outdistanced 
quantitatively by European nations in their mad race 
for air supremacy. On a performance basis, however, 
our equipment is the equal of anything in the world. 
Our chief concern over the next year or two should 
be to build up an efficient air force of a size consistent 
with the adequate defense of the country. 

Apart from military and transport activities, there 
are definite signs of reviving interest in private flying 
in the United States. Manufacturers of aircraft, ac- 
cessories and fuel, operators of air services and of 
training schools, may look forward to better times 
in 1937. The rise in the curve of prosperity will not 
be sharp, but it will be steady. Such business should 
certainly be 30 to 50 per cent ahead of last year’s 

Instead of reviewing the progress of the past year 
ourselves as has been our practice recently, we have 
asked a group of experts in several fields to do the 
job for us. The following pages tell their story of 
progress in airplane design, in engine design, in trans- 
port and military aviation. The highlights in the 
events of the year have been recorded in the News 
department. 
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AIRPLANE 

DESIGN 

in 1936 


By Edward P. Warner 


T 


HE 1936 AIRPLANE bears 
no trademark. Rugged indi- 
vidualism and bright innova- 


tion have been playing a losing 


game. External form no longer owes 
itself to designer inspiration. It is 
dictated from Langley Field. Farn- 
borough, Chalais-Meudon, Adler- 
shof, and Guidonia. Point by point, 
the areodynamic laboratories have 
covered the aerodynamic features of 
design, and proved that one way is 
best and the others not so good; and 


the wise engineer has acted accord- 
ingly. until he finds his freedom of 
action in matters of general appear- 
ance almost restricted to the choice 
of the shape of the tail surfaces. 
Let him make the most of his free- 
dom while it lasts ; for a research is 
already started which may result in 
two or three years in imposing upon 
all the airplanes of that time tail 
surfaces as nearly standardized in 
aspect as are the nacelles or the fillets 



that all military and transport ships 
are low-wing (or mid-wing) canti- 
lever monoplanes, tapered to a tip 
chord a little less than half that at 
the root, using airfoil sections of 
the NACA 23000 series, retracting 
the landing gear into the wings, with 
an NACA cowl, flaps, and a con- 
trollable-pitch propeller, and with 
the wing skin doubled or so stiffened 
as to be fully effective in transmit- 
ting stress; it is possible to say in 
most cases that the machines which 
do not adhere faithfully to that 
formula would be better airplanes if 
they did. 

There are of course certain special 
types that call for different formulas. 
The flying boat must have a high 
wing; the biplane has the special 
advantage of compactness of deck 

but those arc the exceptions. 



It is then no longer possible to 
write of 1936, or of any other year, 
in terms of the striking features of 
the spectacular airplanes that the 
year produced. It is necessary rather 
to focus on the period as the mid- 
dle running trends that may be ex- 
pected to continue and to gain in 
strength. 

What are those trends, now cur- 
rent? They run toward operation at 
higher altitudes; more homogeneous 
structures; easier handling on the 
ground; more critical examination 
and a more detailed specification of 
flying qualities; and smoother sur- 

Going up 

To operate efficiently at higher al- 
titudes means more span and higher 
aspect ratios. There is a tendency 
(Turn lo page 67) 
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A lthough the year 

1936 has not been definitely 
marked by any startling 
changes in the field of aircraft 
power plants, a considerable number 
of important trends and developments 
have taken place. 

Perhaps the most important trend 
has been the increasing use of the 
two-row radial engine. A significant 
portion of the large airplane engines 
produced in 1936 have been of this 
type, which now takes its place be- 
side the single-row radial as an ac- 
cepted form for both military and 
commercial use. Another noticeable 
trend has been the increasing propor- 
tion of in-line engines to be found 
in the smaller airplanes. Very satis- 
factory forward vision and neat ap- 
pearance are generally characteristic 
of such ships. 

In addition, development of previ- 
ous years which have definitely been 
accepted as service equipment during 
1936 are the constant speed propeller, 
the dynamic vibration absorher. the 
automatic mixture and boost control 
and the limited use of 100 octane 
gasoline by the military services. 

The upward trend in take-off 
power and piston speed which has 
been evident for some years has con- 
tinued, both the Wright “Cyclone" 
and the Pratt & Whitney “Twin 
Wasp" having definitely been rated 
up to 1,000 take-off hp., at piston 
speeds of about 2,500 ft. per minute. 
This output is truly remarkable for 
engines of about 1,800 cu. in. piston 
displacement. 

The problem of securing the low- 
est practicable specific fuel consump- 
tion over the cruising range has been 
definitely .recognized during the past 
year, and much research has been di- 
rected toward this end. So success- 
ful have these efforts been that the 
cruising fuel consumption for some 
of the higher-grade engines is now 
so low as to approach the claims 
which have been made for the fuel 
consumption of aircraft diesel en- 

Contributing factors to the general 
trend toward lowered fuel consump- 

improved automatic and hand-oper- 
ated mixture controls, and in some 
cases the use of a fuel-air meter. 
The aircraft-type fuel-air meter de- 
veloped by the Cambridge Instrument 
Company, and used in a number of 
service installations, operates on the 



ENGINE 

DESIGN 

in 1936 


By Prof. C. Fayette Taylor 



principle of measuring the heat-con- 
ductivity of the exhaust gases. It is 
extremely useful in indicating to the 
pilot when the fuel-air ratio is prop- 
erly set for a given condition of 
flight. It serves also as an important 
safeguard against operating with a 
dangerously lean mixture, with con- 


sequent overheating of the engine. 

Improvement in cooling and cowl- 
ing of radial engines has continued. 
The advent of the Wright “Cyclone" 
type G in production, with 2,800 sq.in. 
of cooling fin area on a cylinder of 
about 200 cu.m, displacement is truly 
a triumph in pattern-making, foun- 
dry and machinery practice. This 
large cooling fin area has been the 
most important factor in making it 
possible to take 1,000 hp. from this 
engine during take-off. Another 
factor contributing to the good cool- 
ing of this engine is the use of the 
“long-reach” finned spark plugs de- 
veloped by the B. G. Corporation. 
The increase in length of the threaded 
portion of these plugs has given 
enough heat-transfer surface so that 
they run at a temperature only 
slightly above that of the surround- 
ing parts of the cylinder head. 

(Turn lo page 67) 
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By Major General Oscar Westover 


T HE CONCEPTION of the 
employment of military avia- 
tion has undergone revolu- 
tionary changes since the World 
War. This modern conception has 
been brought about entirely by the 
enormously increased performance, 
in all characteristics, of the airplane. 
It is an entirely different weapon, at 
least, insofar as bombardment air- 
plaiies are concerned, than it was 
during the last conflict. 

During the World War, due to 
the limited range of aircraft, it was 
possible, in planning the defense of 
any of our vital areas, to draw a 
circle of comparatively small radius 
with the enemy air bases as a center, 
and determine within the area cir- 
cumscribed the possible objectives 
of any hostile aviation. Due to the 
comparatively small number of ob- 
jectives within the range of the air- 
craft of that time it was possible to 
take the necessary defensive measures 
in the way of pursuit aviation and 
anti-aircraft artillery ; and the 
chances of interception were very 
great with a possibility of stopping 
or, at least, seriously interfering with 
an enemy air raid. With the in- 
creased performances of aircraft now 
attained and those clearly in the 
offing, the defensive problem has 
been tremendously increased. Dur- 


enemy planes approaching from the 
direction of enemy territory, but with 
present airplanes of long range and 
high speed with a resultant increased 
power of maneuver, we can expect 
them to appear from any direction 
of the compass. This point alone 
more than doubles the defensive 
weapons required, and may cause us 

protection against concerted air at- 
tacks. 

The increased range 

makes possible a great many objectives 
heretofore considered impossible. It 
also changes our ideas relative to the 
number of airplanes to be employed, 
the methods of assigning airdromes 
for use, the size of the crews, and 
the capabilities of personnel, such 
as endurance as compared to the 
endurance of the equipment. The 
cruising range of the wartime bom- 
bardment airplane was such that no 
concern was felt for the wear and 
tear on the crew. However, with 
the modern bombardment airplanes 
capable of staying in the air for ex- 
tended periods of time, far in excess 
of the capabilities of one crew, it be- 
comes imperative that relief crews 
be provided. The greatly increased 
speed of these modern vehicles of 
defense practically eliminates the 
necessity for supporting pursuit air- 


craft, leaving them free for other 
defensive or offensive missions, par- 
ticularly, when it is realized that 
these bombardment airplanes have 
sufficient defensive guns on board, 
properly located, to practically 
eliminate all blind angles of approach 
for attacking aircraft. 

Not only have these modern air- 
planes changed our ideas as to their 
employment but many changes have 
been brought about in their detailed 
operation. The interior of the air- 
plane is heated so that the crew, 
without wearing all of the cumber- 
some clothing which has, in the past, 
been associated with aviators and 
cold weather flying, will be com- 
fortable regardless of outside tem- 
peratures, be able to move about 
freely without restriction and thus 
perform their duties more efficiently. 

used on these large planes it has 
been necessary, in order to keep 
everything functioning properly, to 
add an engineer to the crew. Like- 
wise, due to the increased range and 
necessity for proper communications, 

addition to the bomber and pilots, 
has been provided. 

The airplane itself is equipped 
with an automatic pilot that keeps it 
on its course and at the proper alti- 
tude. Thus the pilot is relieved of 
many of the manual operations of 
the past. Commodious accommoda- 
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By Rear Admiral Arthur B. Cook 


T HE SUCCESS with which 
Naval aviation is carrying 

unturned in assuring that our first 
line of defense shall have available 
the most efficient and best equipped 
air arm procurable, is indeed grati- 
fying, not only to those charged with 
this work but to the people of the 
United States whose interests the 
Navy scrupulously guards. But we 
cannot look with complacency upon 
the high standards now existing. To 
do so we know would be fatal to 
progress. There will be no relaxa- 
tion in our efforts. 

The maximum strength of our 
Navy was agreed upon approxi- 
mately fourteen years ago by the 
Washington Limitation of Arma- 
ments Conference, but it was not 
until the signing of the Vinson- 
Trammell Bill, in March 1934, that 
definite authorization for building 
to that strength was secured. This 
same act also authorized the pro- 
curement of the necessary naval air- 
craft for vessels and other naval pur- 
poses in numbers commensurate 


with a Navy of full strength under 
the treaty. 

The strategical and tactical em- 
ployment of aircraft has been tested 
only during simulated conditions. 
During the World War aircraft as a 
weapon was so new that its use was 
for the most part without definite 
method and there was no precedent 
to act as guide. Therefore, little if 
anything of a constructive nature 
was learned either first hand or from 
observation, and certainly nothing 
in tlie field of naval aviation tactics. 
Therefore, we in this country are 
faced with the necessity of endeavor- 
ing to make a practical application 
of theories under conditions simulat- 
ing armed conflict. This has called 
for increasingly extensive and exact- 
ing operations. Our operators and 
designers must work hand in hand, 
combining vision and practical ex- 
perience. Operating experience alone 
can develop satisfactory aircraft and 
the devices used in handling them 
for the Navy. Without this close 
coordination between design and op- 
eration, U. S. Naval Aviation could 


not have arrived at the high level 

Of primary importance during 
the past year has been the providing 
of the best available aircraft to the 
Fleet. That this has been success- 
fully carried out is evidenced by the 
highly satisfactory manner in which 
Fleet aircraft have continued to 
carry out Fleet requirements. 

In the procurement of these air- 
craft, competition has been fostered 
in the industry to bring out advanced 
experimental models of aircraft, so 
that, at present, the Bureau has 
available, for procurement in quan- 



tity, one or more models in each class 
necessary to Naval operations. Re- 
placement aircraft, embodying the 
latest and most important develop- 
ments in aeronautics, increased en- 
gine powers, improved aerodynamic 
design contributing to the marked 
increase in speed range of the types, 
are the rewards of the unceasing 
research and development work 
which has been carried on. 

The provision of supporting shore 
facilities for naval aircraft has not 
kept pace with the aircraft expan- 

While facilities are being provided 
as rapidly as funds can be obtained, 
a serious shortage of hangars, of 
housing and other operating facili- 
ties, already exists, and overhaul re- 
quirements for aircraft have out- 
grown available overhaul facilities. 

IT IS CLEARLY RECOGNIZED 
that it is not enough for a nation, in 
building an adequate air defense, to 
supply the flying equipment and the 
personnel in requisite numbers. Coin- 
( 7 * urn la Me 62) 
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AIR 

TRANSPORT 

IN 1936 

By Col. Edgar S. Gorrell 


I N PUBLIC ACCEPTANCE 
and improvement of services 
rendered to the public, 1936 has 
been the air transport industry's best 
year. Some of the happenings and 
developments of the year briefly 
listed will cover the history of 1936: 

1 The coordinated development of 
a four engine transport at lower cost 
than otherwise possible by five air 
lines in their signing of the contract 
with the Douglas Aircraft Company. 

2 Coordination of all air lines, large 
and small, in the issuance and ac- 
ceptance of universal scrip. This in- 
volved a small cooperative advertis- 
ing campaign approximately eight 
months prior to the time that the 
railroads inaugurated theirs. 

3 Coordination of the air lines op- 
erating in the eastern territory in 
airway traffic control later taken 
over by the Bureau of Air Com- 
merce and expanded to other points. 

4 Coordination in many items of a 
routine nature with regard to trafiic 
involving improved service and con- 
venience to the public by all their 



5 Continued coordination of tech- 
nical personnel of the air lines on 
the subject of maintenance which 
involved during 1936 the further co- 
operation of military services and 
the National Advisory Committee in 
exchanging experiences and ideas. 

6 Coordination of air line industry 
in its testimony before and assistance 
to Congressional committees i.e., 
Copeland and Mead Committees on 
Aircraft Safety. 

7 Coordination of the air line indus- 


try for the first time in their co- 
operation with government approved 
schools for training of mechanics. 

An indication of the increased 
public acceptance of air transport is 
found in the traffic gains in 1936. 
Instead of the usual fall slump pas- 
senger traffic reached an all time 
monthly high in October. The per- 
centage of occupancy during that 
month was 68 for the domestic lines 
well above the average for the year 
and a healthy figure for any form 
of transportation. 

The above items, it is believed, 
tell the whole story with the excep- 
tion of the truly marvelous Pacific 
flights and the new larger equipment 
placed in service during 1936. They 
have a direct bearing upon the 
greater acceptance by the public of 
air transport in 1936. The formation 
of the Air Transport Association 
of America early this year is 
only incidental. This organization 
serves as a medium by which 
any and all coordination such as 
the above may be handled. It is 
anticipated and hoped that many 
more subjects pertinent to the 
industry and which require co- 
ordinated effort will be handled sat- 
isfactorily and with dispatch. The 
Air Transport Association of Amer- 
ica is unique among all the 
hundreds of trade associations in 
the country in its representation of 
practically every member of its in- 
dustry whether large or small. At 
the close of 1936 all United States’ 
air mail contractors were members. 
The air lines represented by the 
Association flew approximately 99 

per cent of the passenger miles and 

flew approximately 99 per cent of 
the mail and express miles within 
the United States and 100 per cent 
of the activity by United States' 
operators in international service. 
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By S. Paul Johnston 

Editor, Aviation 


HEN THE GOOD SHIP 
“QUEEN MARY” took 
off from New York at 
noon on October 21, your editor was 
aboard intent upon seeing what he 
could of European aviation in a 
short time. Impossible to develop 
here all the details of the trip. It 
would take several volumes the size 
of the present issue to do that. For 
the moment, we are content to record 
places visited and things seen. 

Space limitation prohibits the list- 
ing of the names of the many indi- 
viduals who contributed liberally of 
their time and energy to make the 
trip pleasant and profitable. To them 
all, again, our sincerest thanks. 
Mention must be made, however, of a 
few. For special courtesies and for 
services rendered our indebtedness is 
acknowledged to the several plants 
and organizations listed in the Log 
that opened their doors for our in- 
spection; to Imperial Airways, to 
Lufthansa, to KLM, to Air France, 
for their generosity in the matter of 
transportation; to the Royal Aero 
Club, to the Royal Aeronautical So- 
ciety, to the Society of British Air- 



craft Constructors; to the British Air 
Ministry, and to the German Air 
Ministry for courtesies extended; to 
the members of the American Em- 
bassies in London, Berlin and Paris 
for their helpful cooperation; to the 
editors of the European aeronautical 
journals through whom many con- 
tacts were established; and last, but 
not least, to our spiritual grandfather. 
Lester D. Gardner, whose advice aqd 
assistance were invaluable. 


. ’^McGraw-Hill office. Aldwych. 
Official visit to Air Ministry. Adastral 
! raft^t onstructors. 

Grey at the offices of "The Aeroplane.' 
Oct. 28— Visited London office of Imperial 
Airways. To Croydon ^foi^lonclicon ^to 
operations and maintenance departments. 
To Rochester to Short Bros, to inspect 

sr aswt »"*£ flssv-s 

tend dinner in honor of Major Lester 
Gardner by Royal Aeronautical Society. 
Royal Aero Club, and Society of British 
Aircraft Constructors, 

Oct. 29 — To Stag Lane plant of dcHavilland 
school. To House oj ^Lords with^Major 


jet. 30— Visited Royal Aeronautical Society. 
n^"c'ar°t lojre ddi n y I o u to inspect Natjongi 
States. Visited offic es o I ^ S. It. A.Cj To 






Nov. 8 (Sunday) — In Sicmenstadt-Bcrlin. 
Nov. 9 — To Staakcn Aerodrome to inspect 

Lufthansa maintenance base Is's!!.,.: 
by Rcichsverband ^der ^DeuWchen^ I 
" 1 .it Hensche! A* " ' 
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We See the Paris 


B efore we went down 

TO PARIS we ran across 

about the XVth Salon. It was un- 
derstood that Germany and Italy 
were definitely not going to exhibit. 
Russia was doubtful. England was 
showing signs of withdrawing at 
the last moment. And besides, we 
were told, France was teetering on 
the edge of a political blow-up, and 
there probably would not be any 
Show anyway. 

Well, there was a Show, and a 
good one. England and Russia 
turned up according to schedule. 
Germany and Italy were absent ac- 
cording to promise. In spite of the 
absences, however, we thought it 
was an excellent job, and many a 
veteran Paris-show-goer pronounced 
it “the best ever.” Herewith, a 
few Show high spots to indicate the 
trend of European design thought. 

One of the first people we saw 
was C. G. Gray of "The Aeroplane” 
stirring busily about with a note- 


book in each hand mumbling some- 
thing about "the illegitimate sons 
of the D.C.-2. Whatever the par- 
entage, the trend toward a common 
formula was certainly obvious. 

Metal construction was definitely 
in the ascendancy, with monocoque 
structures in dural sheet the rule 
rather than the exception. Discus- 
sion was heard everywhere over the 
desirability of flush riveting. Most 
of the ships exhibited showed this 
feature in both fuselages and in 


wings. Great interest was also 
shown in electric spot welding. This 
type of fastening in cowling and 
fairings appeared extensively, and the 
Hanriot exhibited an interesting 
combination of spot welding and 
riveting in the main wing and fuse- 
lage structure. 

On all types where performance 
counted, controllable pitch propel- 
lers were fitted. The Hamilton- 
Standard hydraulic type (manufac- 
tured under license in England by 
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Among the engines, 14-cylinder 
radials appeared in numbers. Most 
striking of this group is the com- 
pact Gnome-Rhone M-14 of only 
37$ in. diameter, said to develop 650 
hp. at 3,000 r.p.m. at 13,000 ft. and 
to give 700 hp. for take-off, all at 
a weight of 825 lb. A late arrival 
that drew much attention was the 
Bristol-Hercules, 14-cylinder sleeve 
valve type. No performance data 
were given but it is probably good 
for well over 1200 hp. continuous 
rating. Curtiss-Wright showed a 
cutaway Cyclone and several Whirl- 


deHavilland and in France by His- 
pano-Suiza) predominated. A large 
number of the Ratier air- and elec- 
trically-operated types were also in 
evidence. Curtiss-Wright, the only 
all-American exhibitor, showed for 
the first time the constant speed 
electric controllable which they have 
recently developed. 

Although the propeller brake is a 
relatively new feature in this coun- 

Frcnch aircraft. A number were 
installed on the ships at the Show. 

Engine cowls with controllable 
trailing edge flaps were the rule for 
air cooled radials. 

Two Dutchmen, Koolhoven and 
Fokker, furnished the only really 
radical elements in the Show. The 
Koolhoven FK55 fighter is unusu- 
ally dean, and great attention had 


Show 
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of anything of her aircraft produc- 
tion. Today, properly accredited 

to visit the large production centers 
in Berlin, Dessau, Rostock- Warne- 
munde. Fricdrichshaven and else- 
where. True, one does not see any 
more of the ultra-latest types than 
can be seen by foreign visitors in 
any other country, but, actually, 

many in the way of modem produc- 
tion than our own Army and Navy 
permit to visitors from overseas. 

German aircraft factories are laid 
out and operated on a scale and in 
a manner that would be the envy 
of an efficiency expert anywhere. 
The great Henschel plant in Berlin 
and the huge Junkers works at 
Dessau are outstanding examples in 
this respect. A clue to the size of 
this industry is given by the fact 
that between 25,000 and 30,000 em- 
ployees are said to be at work in the 
various units of Junkers at Dessau 
and in the immediate vicinity. 

The Heinkel plant at Rostock and 
Waroemiinde is not as large as 
Junkers of Dessau. It is not only 
producing aircraft in quantity, in- 
cluding the Heinkel 111 bomber and 
the Heinkel 70 observation ship (the 
latter machine is now well over three 
years old but is still one of the most 
aerodynamically excellent aircraft 
in the world), but is also operating 
as a large scale design factory. Best 
indication of this is in the size of 
the drawing offices. For Heinkel's 
actual production work it seems rea- 
sonable that a couple of dozen drafts- 
men could handle specification 
changes and drawing modifications. 
Actually there appear to be some- 


where between 600 and 800 design- 
ers at work in the Rostock head- 
quarters. Row upon row of draft- 
ing boards fill the huge drawing 
rooms on several floors of the ad- 
ministration building. Clearly, this 
corps of engineers is working on 
new designs for production, to be 
farmed out to other producing 
plants. Junkers is probably operat- 
ing on the same basis, for at Dessau 
also one sees drawing offices on the 

Another indication of the scale of 
the German air armament is given 
by the size and activity of the tre- 
mendous Air Ministry building in 
Berlin. The building that houses 
the Reichsluftfahrtministcrium seems 
about the size of our whole De- 
partment of Commerce Building in 
Washington. It contains 2,500 of- 
fices and the number of employees 
and army staff people that are 
housed in it would be difficult to 

center of German aviation and 
everything that is done is controlled 
from within it. Herein lies the 
secret of Germany's spectacular suc- 
cess in military aviation. Whatever 
the Air Ministry decides should be 
done is done by the simple process 
of pushing buttons and without the 
questionable benefits of long-winded 
Parliamentary debates, Congres- 

from industrial lobbyists. 

Above we have made our estimate 
of Germany's present air force and 
present production rate. The fig- 
ures are not official, for one does 
not ask questions of the sort in 
Germany (or elsewhere in Europe 
for that matter). They are based 


The rise of Germany to a ranking 
air power has been most spectacular. 
Long before Germany threw off the 
shackles imposed upon her aviation 
development by the Versailles treaty, 
she was quietly laying the founda- 
tion for her present air forces. Thus 
within a comparatively few months 
after the final abrogation of the 
treaty. Germany unveiled a military 
aviation that is probably second to 
none in Europe. Best evidence that 
she feels her position in the air is 
now secure is the openness with 
which she now shows her magnifi- 
cent producing plants to foreign 
aeronautical visitors. Not long 
since it was impossible to see much 


By S. Paul Johnston 

Editor of Av.at.on 


W E IN AMERICA have 
earned a worldwide repu- 
tation as mass producers 
of machinery and mechanical gad- 
gets, but, as far as aircraft are con- 
cerned, until we have had a look 
at production in Europe today, in 
the words of the poet, “We ain't 
seen nuthin’ yet !” All Europe today 
is engaged in the building of mili- 
tary aircraft on a scale far beyond 
anything that has been contemplated 
on our side of the Atlantic. Charges 
of reckless spending and rabid 
militarism have been brought against 
our present program for air defense 
which contemplates building up our 


bined strength of about 5,000 ma- 
chines over a period of five years. 
The present combined service 
strength of our air forces is well 
under 2,000 machines. In contrast, 
t alone at the present time 
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on personal observations of that part 
of Germany’s productive capacity 
that I saw in November, 936. It 
has been necessary to extrapolate 
to arrive at a total figure for pro- 
duction, but every effort has been 
made to be conservative. 

Some evidence was to be seen in 
Germany that aircraft production 
had tended to outrun the production 
of engines. If there has been any 
hitch in the rate of airplane output 
for 1936, it is probably because mo- 
tors were the neck of the bottle. 
The great Junker's motor plant at 
Kiithin is now geared up for pro- 
duction of the famous Juno Diesels. 
Estimates of their present output 
range upwards of 200-300 units per 
month, but that will doubtless be ac- 
celerated. In the meantime, there 
seems to be no lack of BMW Hor- 
nets, and other types. Certain it is 
that the latest production models are 
coming out with engines of consid- 
erably greater power than were fit- 
ted earlier in the year. The 850 hp. 
inverted 12-cylinder, liquid cooled vee 
engines, Mercedes Benz and others, 
are now going into the He 111 bomb- 
ers. From the evidence in sight to- 
day, however, it is a fair guess that 
whatever troubles may have oc- 
curred in engine production, they 
are well under way to solution and 
that from now on plenty of motors 
will be available. 

The most serious problem of the 
moment, however, seems to be not 
machines nor motors, but men. 
Again, direct evidence is lacking, 
for no official questions were asked 
and no information was volunteered. 

shortage. Certain it is, however, that 
large training centers are going full 
blast all over Germany, that thou- 
sands of young Germans are filled 
with enthusiasm to become military 
pilots. Rumor reports heavy casual- 
ties due to the pressure to put pilots 
through training courses, but I 
could get no direct evidence on this 
score. It is a matter of record, 
however, that Germany produced 
plenty of excellent pilots during the 
last war. and it is a safe guess 
that her farsighted Air Ministry has 
not overlooked the provision of per- 
sonnel in preparation for the next. 

Germany’s official reason for her 
high-powered rearmament program 
is Russia. On Nov. 29 Khripin. 
assistant chief of the Red Army air 
forces announced to the All-Union 
Congress of Soviets that the 
U.S.S.R. had the most powerful air 
fleet in the world. A safe guess 
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would put her military strength in 
the 7-8,000 machine range. Cer- 
tain it is, however, that Russia's 
air forces are operated on a scale 
at least equal to and probably ahead 
of Germany's program, for Russia 
has been at it longer. Quantitatively, 
Russia is probably ahead of any 
country in the world and although 
it is common practice to cast doubt 
upon the quality of her aircraft, if 
the few exhibits that were on show 
at the Paris Salon are typical, the 
Soviet Union is not too far behind 
the rest of the world in aerody- 
namics and knowledge of aircraft 


S OME clue as to the air-minded- 
ness of Russia was given by a series 
of charts which was part of the 
exhibit at Paris. These charts did 
not disclose anything of any direct 
military value, but served only to 
indicate the order of magnitude of 
Russian aviation activities. Com- 

fo" theV^aMW^and the year S 1936 
to illustrate the growth. For ex- 
ample, parachute jumps from air- 
craft increased from 1,200 in 1933 
to 20,000 in 1936; parachute clubs 
from 30 to 2,500; gliding schools 
from 350 to 2,550; gliding pilots 
trained from 3,580 to 30,000. A 
particular form of parachute train- 
ing, jumping from steel towers was 
started about 1933. That year 2.000 
people made jumps, but in 1936 


2,000,000 had the experience of com- 
ing down in a parachute from the 
top of a tower. A new training 
method was demonstrated at the 
Paris Salon by models and by photo- 
graphs of full-scale operations. The 
embryo parachute jumper stands on 
a circular metal grating (approxi- 
mately 5 or 6 ft in diameter), 
through which a blast of air is 
blown upward by a fan driven by a 
500-hp. motor. His parachute is 
packed in the normal manner. When 
he is ready to take-off he pulls the 
ripcord, the chute pops in the air 
blast, and he is carried upward 50 
or 60 ft. in the air by the open 
canopy. At some such elevation 

descends to the earth in the normal 
manner. This system simulates free 
fall more accurately than tower 
jumping, and it is obviously pos- 
sible for a large number of people 
to make practice descents in a very 

No charts or figures were given 
for the actual number of airplane 
pilots trained, but calling the num- 
ber for 1933 100 per cent, the rela- 
tive number for 1936 is 988 per 
cent. If these figures are indicative 
of the general advance of aero- 
nautics in the Soviet Union, then 
almost any guess that one might 
make of her air force today might 
easily be too conservative. 

Unfortunately, we were not able 
(Turn lo page 70) 
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Seaplane 

Handling 


The first of three very practical articles < 



The Technique of Water Flying 


I T IS SURPRISING to those 
who have flown regularly in 
seaplanes and flying boats that 
water aircraft have not come into 
their own long before now. The 
last year, however, has shown a 
tremendous boom in the manufac- 
ture of floats to be fitted to prac- 
tically any landplane, and several 
new amphibians designed for the 
sportsman pilot or small operator 
are either in the process of construc- 
tion or undergoing tests. Private 
pilots are coming to realize that the 
seaplane offers many advantages 
over the landplane from the stand- 
points of comfort, safety, pleasure 
and convenience, and commercial 
operators likewise have found that 
the slightly lower speed of the float 
job is usually much more than 
offset by the ability to land the pas- 
senger considerably nearer his ulti- 
mate destination than is possible 
with a landplane. The amphibian, of 
course, is admittedly the ideal from 
the standpoint of convenience, but 
many prospective owners do not 
realize that it must, of necessity, 
carry a heavy penalty as regards 
price or performance or both. Ob- 
viously, the weight of the landing 
gear eliminates an equal amount of 
payload and likewise a two-purpose 
machine is bound to be relatively 


By D. J. Brimm, Jr. 

Illustrations by the author. 


expensive. This is by no means a 
criticism of the type, but simply a 
word of advice to those who ex- 
pect to find an amphibian in the 
same price or pertormance class 
as a land — or seaplane with the same 

It is true that the seaplane has its 

ally lessened by skilful handling, and 
this very skill and seamanship is one 

water craft. For instance, the sea- 
plane pilot cannot lock the brake 
and rotate the ship around a fixed 
point as the land pilot does with his 
wheels, but the land pilot would en- 
counter considerable difficulty in 
making his airplane, while on the 
ground, move directly sideways, in 
a path parallel to the span or ninety 
degrees to the propeller axis, a man- 
euver which is easily accomplished 
with a seaplane if there is any breeze. 

There are two distinct mental atti- 
tudes toward seaplanes by two re- 
spective classes of pilots. The first 
group, comprising the amateur or 
less experienced flyers of a con- 


servative type, is disposed to regard 
the water jobs with a certain amount 
of trepidation. With no brakes, 
with no way for someone to get out 
and hold a wingtip, with docks, 
piling, boats, etc. to keep clear of, 
these pilots have a rather helpless 
feeling. The second group is com- 
posed of those, experienced or inex- 
perienced, who feel that they are 
better men than any airplane ever 
built and that a seaplane is just an- 
other ship. This article, it is hoped, 
will be a guide and reassurance to 
the first and a warning to the second. 

Taxiing on the water 

There was a time, before the ad- 
vent of water rudders, when taxiing 
a seaplane often presented some 
rather mean problems. Today, how- 
ever, the ship may be steered on 
the water almost as easily as a 
motor boat. With the proper adjust- 
ment between the rudder pedals and 
the water rudders, it is possible, in a 

radius equal to or less than the span. 
The adjustment referred to is highly 
important, and should be such that 
the water rudder has a maximum 
throw of at least 45 deg. Less than 
this will noticeably decrease the 
maneuverability. 
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Taxiing should always be done in 
one of three speeds or attitudes, (a) 
idling or slightly above idling speed 
(Fig. 2), (b) in the maximum 
"nose-up” position (Fig. 3), or 
(c) “on the step" (Fig. 4). Any 
speed between idling and the nose- 
up position will give the propeller a 
bad beating, even in fairly smooth 
water. In light winds, sharper turns 
may be made at low speed because 
there is little disturbance behind the 
float and hence the water rudders 
have the maximum effect. 

IF THE WIND is strong enough to 
cause difficulty in turning, the eleva- 
tors should be pulled up and the 
throttle opened enough to bring the 
nose to its maximum height as shown 
in Fig. 3. This will require about 
70 per cent of the maximum r.p.m. 
It will be noted that the center of 
buoyancy or the center of the sub- 
merged portion is considerably fur- 
ther aft than in the position indicated 
in Fig. 2. Hence, there is much 
more lateral fin area or side area 
of fuselage and floats forward of the 
center of buoyancy. As the ship is 
turning out of the wind, the wind 
strikes this extra fin area and tends 
to turn the ship down wind. In fact, 
in taxiing cross wind, it is possible to 
hold the rudder in neutral and “steer” 
entirely with the throttle. As the 
throttle is opened and the nose comes 
up, the ship swings down wind, and 
as the r.p.m. are decreased and the 
nose drops the tendency is to turn 
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into the wind. The stick or wheel 
should be held hard back at all times 
except when running on the step and 
then there should be at least a slight 
backward pull on the control column. 
One caution should be emphasized. If 
there is any breeze worth mentioning, 
never turn into the wind except at 
idling speed. A little thought will 
show the reason for this. As the ship 
is turned from a down-wind position 
and comes across the wind, the force 
of the wind against the side tends to 
tip the plane toward the outside of 
the turn. If the turn is abrupt, cen- 
trifugal force, acting through the 
center of gravity, which is, of course, 
well above the floats, exerts itself 
in the same direction. As the outer, 
or down-wind wing drops, the wing 
toward the inside of the turn natur- 
ally comes up and the wind gets 
under it. If the wind is strong and 
the turn is quick, disastrous conse- 
quences may result as indicated in 
the headpiece. 

When the ship is running on the 
step, the weight is supported not 
by the buoyancy of the floats but by 
their planing action on the surface 
of the water. In this condition the 
effect is identical with that of the 
aquaplane. Anyone who has tried to 
stand on one while it is at rest knows 
that such a feat is practically im- 
possible, but as soon as the board 
is towed by a speedboat it will sup- 
port two men with case. To put the 
airplane on the step, the control 
column is pulled hard hack and the 


throttle fully opened. The nose will 
rise, and when it refuses to go higher 
the stick or wheel should be allowed 
to move ahead to a position slightly 
back of neutral. In some cases, par- 
ticularly if the ship is heavily 
loaded, the procedure may be ex- 
pedited by pushing the control for- 
ward until the ship is in an approxi- 
mately level position and then moving 
it back until a slight pressure is 
exerted. The ship will rock over on 
the step, at which time the throttle 
should be closed until the r.p.m. are 
about 70 per cent of maximum, or 
less, in some cases. It is advisable 
to lift the water rudders before going 
on the step as they are thus spared 
much abuse and the air rudder pro- 
vides all the control that is neces- 
sary. Gentle turns may be made 
while on the step, but the inex- 
perienced pilot should take it very 
easy until he has the feel of the ship 
in this condition, especially in the 
case of the twin float seaplane. The 
same applies to taxiing on the step 
cross wind. This should not be at- 
tempted in anything more than a light 
breeze until the student knows just 
about how much the particular sea- 
plane he is flying will take. 

When taxiing in a high wind, it is 
seldom advisable to go on the step, 
and often better to stay at idling 
speed as much as possible. No 
difficulty will be experienced in 
travelling down wind if the course 
is directly down wind. The ship will 
try to weather-cock, however, at the 
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slightest deviation. This is particu- 
larly true of flying boats, which, as a 
rule, do not have very effective water 
rudders. 

The technique of handling this 
type of craft is similar in general to 
that employed with the seaplane. 
Ordinarily the boat has greater 
maneuverability on the step, as the 
wingtip floats, if properly designed, 
greatly lessen the likelihood of cap- 
sizing when making sharp turns. 
This added ease of handling on the 
step to some extent offsets the lack 
of water-rudder efficiency. However, 
it is safe to say that in the case oi 
single-engined ships, the seaplane is 
easier to handle in a tight spot. 

When running on the step, a 
greater backward pull on the wheel 
is usually required in the case of the 
boat. Any tendency to “porpoise." 
or rock fore-and-aft. can be checked 
by holding the elevators up. The 
ailerons arc used in making turns 
just as if the ship were in the air. 
and it is surprising what an expert 
can do in the way of maneuvering 
at high speed. Anyone who wants 
a real thrill should ride through a 
congested harbor witn a good boat 
pilot. But again, let the beginner 
proceed with caution. 

There are often times when it is 


not practical, either because of 
limited space or high wind and 
waves, to attempt to turn a seaplane, 
or boat. Many seaplanes can he 
capsized by attempting to turn 90 
deg. in a wind of high velocity. 
There is no occasion, however, to 
he unduly timid about trying to 
turn, for if the wind is strong 
enough to be dangerous, turning will 
require quite an effort and there will 
he plenty of warning, (by the tend- 
ency of the down-wind wing to 
drop) so that the pilot will have 
ample time to decide to maneuver 
by other means. In such cases, the 
ship may be sailed in almost any 
direction by proper use of the motor, 
the rudder and the ailerons. In 
sailing backwards it is usually best 
to lift the water rudders, but if 
moving sideways or diagonally for- 
ward, they may be either up or 
down and it is usually better to have 
them down. Sailing may be done 
either power-on or power-off, de- 
pending on conditions. The lower 
the minimum idling r.p.m. the bet- 
ter, especially in a light breeze, and, 
needless to say, a self starter is 
highly desirable, if not essential. 

When sailing in a normal wind 
with the engine dead, a seaplane, 
due to the keel effect of the floats. 


usually sails backward in the direc- 
tion the tail is pointed, or parallel 
to the floats. In a high wind, it may 
move diagonally backward toward 
the side to which the nose is turned, 
or at any angle to the float. A 
little experimenting will indicate 
quickly just how the strength of the 
wind will affect the ship. A flying 
boat, since it has a relatively smaller 
keel surface, usually moves toward 
the side to which the nose is pointed 
regardless of the strength of the 
wind. No absolutely definite rule 
can be laid down for all ships, as 
varying keel surfaces and different 
sizes of fuselages produce different 
results. It is usually helpful to use 
opposite aileron — that is, move the 
stick to the left when right rudder is 
applied and vice versa. The dia- 
grams in Figures 5 and 6 are prac- 
tically self-explanatory. Note par- 
ticularly the position of the air 
rudder in each case and remember 
that the water rudders are up. When 
sailing in a light breeze it is often 
helpful to open the cabin doors and 
pull the wing flaps down so as to in- 
crease air resistance. 

With the engine running, if the 
idling speed is sufficiently low for 
the pull of the prop just to offset 
the tendency of the ship to drift 
backward, referred to as "neutral 
r.p.m.” in the diagram, the seaplane 
or boat may be moved directly side- 
ways, toward the direction the nos** 
is pointed, as the wind blows against 
the fuselage, which has the effect 
of a sail. This maneuver is illus- 
trated in Fig. 7. Of course, if the 
speed of the engine is slightly in- 
creased, the ship will move diagon- 
ally forward to the pilot’s left, and 
if the r.p.m. are decreased it will 
move diagonally backward, also to 
the left. Various combinations of 
power-on and power-off sailing may 
be used to put the ship into quar- 
ters which to the uninitiated would 
seem absolutely inaccessible. 

(To be continued) 
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II. 

Design 

for 

Production 


The second of two reports on the S.A.E. 
Production Sessions by Edward P. Warner 


I OVERS OF STRIFE had 
looked forward eagerly to Mr. 
| Richard C. Gazley’s appear- 
ance on behalf of the Bureau of Air 
Commerce to talk on "Factory Fa- 
cilities and Federal Regulations," 
for whispered promises had it that 
Mr. Gazley would propose some- 
thing sensational and that the indus- 
try would rise in united and horri- 
fied indignation. The promised 
scrap never materialized. The paper 
noted the impossibility of making a 
really complete inspection of an air- 
plane for airworthiness without tear- 
ing it all to pieces and then wreck- 
ing each individual piece by testing 
it for strength ; concluded that the 
only substitute for such drastic treat- 
ment was to repose trust in the man- 
ufacturer so that “the manufacturer 
effectually functions as a self-con- 
tained part of the Bureau of Air 
Commerce and there is no logical 
reason for not recognizing his abil- 


ity to handle his own detail inspec- 

If the Bureau were to take that 
point of view, it must keep an eye 
on factory methods and organiza- 
tion. Many horrible examples of bad 
production practice proved the neces- 
sity of such control, but for most 
of them it was fortunately neces- 
sary to look back several years. As 
production methods became more 
standardized and as the dependence 
placed on hand work diminished, the 
Bureau found its task simplified, but 
it must still be particular about cer- 
tain details of organization. Mr. 
Gazley thought that every factory 
should have a production manager, 
a chief engineer, and a chief inspec- 
tor who should be free of each 
other’s control, except that the chief 
engineer might supervise either of 
the other two. 

The only indignation at this mod- 
est statement of objectives came 


from Leighton W. Rogers, president 
of the Aeronautical Chamber of 
Commerce, who was alarmed at the 
implications for the future. Mr. 
Rogers protested that the Depart- 
ment of Commerce had no legal 
authority to regulate aircraft fac- 
tories and he feared they might be 
acquiring it by indirection. He 
thought Mr. Gazley’s views on pro- 
duction practice far too rigid where 
they prescribed that all bolt holes 
should be reamed on assembly; that 
all inspectors should be furnished 
with magnifying glasses and mi- 
crometers ; that no metal parts should 
ever be held in a vise, or locally 
heated for bending or straightening; 
and the like. Some of these require- 
ments he found not only excessive 
but actually contrary to accepted 
good practice. Mr. Gazley agreed 
that his statements were generaliza- 
tions and that they were intended to 
have no regulatory force in the form 
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that they took in the paper. The 
smoke of controversy blew away 

with the help of soft words from 
Mac Short of Stearman (who 
thought that the manufacturer 
should be good enough to make de- 
tailed inspection by government of- 
ficials really superfluous), from Her- 
bert Thaden of Fairchild (who 
thought that regulation had done a 
vast deal of good and that someone 
should be in a position to maintain 
a detached and dispassionate check 
on the development of design and 
production practice) and Edward P. 
Warner (who believed that a little 
quoted section of the Air Commerce 
Act in fact gave the Bureau the 
authority to do all the factory regu- 
lating that it might desire and 
further believed that as a practical 
mater a considerable measure of 
watchfulness over factory method 
and organization was essential if an 
A.T.C. were to have any meaning at 
all). 

C. H. Schildhauer of Pan Ameri- 
can, M. Could Beard of American 
Airlines, and Commander F. W. 
Pennoyer of San Diego spoke for the 
airplane users. Mr. Schildhauer told 
of the routine of Pacific operation 
of which the first 500,000 miles had 
just been finished. Much of the story 
has already appeared in Aviation 
for December, 1936. 

Mr. Schildhauer’s principal de- 
mand on the aircraft industry for 
the future was for quicker takeoff 
and for more seaworthiness. 

Commander Pennoyer summed up 
the Navy’s maintenance problem in 
statistics. The shops ashore and in 
the fleet must handle 1300 airplanes : 
they total eight complete overhauls a 
week with a prospect of having to 
double that within the next five 
years; and standardization is ham- 
pered by the current carrying on the 
naval roster of 93 different models of 
airplane and 53 different types of 
engines. Complete tear-down and 
overhaul take place at varying in- 
tervals, from 12 months for the cata- 
pulted observation plane to 3 years 
for the flying boat. The time allowed 
for an overhaul is from two to four 
months and every part is stripped to 
hare metal. The principal complaints 
of the Assembly and Repair officers 
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against the designer were; liability 
to corrosion (dissimilar metals in 
contact to produce electrolytic action 
being the worst offenders) ; difficulty 
in disassembly (with a horrible ex- 
ample taken from a machine on 
which the tail surface had to be 
completely dismantled in order that 
an elevator ball bearing might be 
removed ) ; lack of excess stock for re- 
reaming worn holes to oversize; the 
use of non-standard materials, im- 
possible to duplicate in the field ; and 
defective welding, which could have 
been caught in the first place by 
magnaflux inspection. 

Discussing the paper, com- 
mander Price underlined a few of its 
statements relative to the difficulty of 
maintaining ship - board airplanes. 
There was a shortage of fresh wa- 
ter for washing down and removing 
salt deposits. Engineers had a bad 
habit of depositing thick layers of 
soot on the airplanes which reposed 
on deck. Electrolytic action had been 
shockingly rapid on such machines, 
and it was of the utmost importance 
that steel screws in light alloy mem- 
bers or steel bolts with brass cotter 
pins should be avoided. 

Mr. Beard described the problems 
of testing transport planes. Eight 
years ago he had found it possible to 
go through the complete acceptance 
test for a standard production ship 
in half an hour of flying. At pres- 
ent it took him two hours of flying 
to make such an acceptance with a 
crew of four kept busy during every 


Constant speed propellers and thetr 
adjustments were largely responsible 
for this increase in time. The pro- 
peller must be checked not only for 
normal functioning under all sorts of 
conditions but also against the pos- 
sibility of getting into trouble if it 
stuck in cither low or high pitch. 
Incorrect adjustment of the springs 
in the hub might allow an ungov- 
erned racing to dangerously high 
r.p.m. in a dive. 

Mr. Beard thought that vibration 
studies ought to be eliminated from 
flight testing by using electrical vi- 
brators on the ground to test the 
ship's characteristics. On one oc- 
casion he had had to do over 100 
hours of flying in a single airplane 
to get the vibration localized. 

Among the minor, but very seri- 
ous, problems of transport design 
were the failure of tail-pipes and the 
heating of carburetor air. Pipes of 
oval section, or flat sections of 
boilers, bad been particularly subject 
to failure because of the brittleness 
of the stainless steel used at high 
temperatures and of the distortion of 
forms by expansion. As to carburetor 
heating, Mr. Beard strongly recom- 
mended the measurement of mixture 
temperature in the adapter between 
the carburetor and the engine, as that 
took account of the effect of turbu- 
lence and of the heat of vaporization 
of the fuel. The use of heat in- 
creased the required range of the 
mixture control and standard con- 
trols sometimes proved insufficient. 

In the interests of easier instru- 
(Turn to page 75) 
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IN DEFENSE OF RADICALISM 

► By one of (hose curious twists of fate that seem to control the 
destinies of the human race, a man who had dedicated his life 
to the development of a safer form of aircraft, lost it when 
a transport struck a house on the edge of a British aerodrome. 
His work, which had been inspired by an airplane crash in 1923, 
ended in an airplane crash in 1936. Juan de la Cierva, — 
mathematician, inventor, scientist, — lived long enough, however, 
to sec his idea of a rotating wing aircraft develop into a prac- 

died just as the autogiro was beginning to find its true place in 
the aeronautical picture. 

Whatever one may think about the future of this or of that 
form of aircraft, aviation cannot afford to lose men like Cierva. 

to keep the pot boiling. Otherwise we get bogged down in 
tradition and progress lags. Distinction must be drawn, how- 
ever, between the crackpot, and the man who has a sound scien- 
tific background for his radicalism. Necessary, of course, is a 
thorough knowledge of the accumulated experience of the past. 

for exploration are opened up. 

In aircraft design the modern tendency is definitely toward 
standardization. Even casual visitors at the recent Paris Show 

for design originality at the moment is in the disposition of the 

but the millcnium is yet many years away. The great danger 
of the moment is to permit our design thinking to fall too 
readily into rigid patterns. We must not close our minds to 

The aviation industry all over the world needs non-conform- 
ists to keep it away from a too complacent acceptance of for- 


NATIONALIZED 

CONFUSION 

SEVERAL MONTHS ACO we 


eral munitions industry. Now the 

•n and we have recently 
mething of its workings, 
dly our view of the French 




aircraft industry was very brief 
and quite superficial, but we came 

a great confusion. So far, only 

lion districts has been national- 
ized. Already grave differences of 
opinion seem to have arisen be- 
tween factory owners and the gov- 
ernment over the question of a 
fair price to be paid for control. 
No one seemed to know quite what 
the next move might be. Confu- 


confusion. 




What we saw and heard eon- 

vears to come, aviation will ad- 

rather than under direct govern- 
ment control, unless we are willing 

theory of a totalitarian state under 
a dictatorship. — And we in America 
would never be ready to admit the 
wisdom of such a move. 

For her own sake, however, we 

dustry problem before a major 
European crisis develops. 


PILGRIMAGE 

NOT MANY WEEKS AGO we 
stood before a curious looking 
contraption suspended from the 
ceiling of a crowded room in 
London's South Kensington Mu- 
seum. Here, almost within touching 
distance, was the actual machine 
in which the Wright Brothers had 
launched aviation history from the 
sands of Kilty Hawk. Through 
the din and the clatter of the 
throngs of Sunday afternoon sight- 
seers that flowed constantly* be- 
neath those flimsy wings we eould 


saying — “Take off the shoes from 
thy feet for the place whereon 
thou standcsl is holy ground." 

We have just celebrated the 
thirty-third anniversary of that 
famous flight. The nation has 
done well in honoring the Wright 
Brothers living and dead. But it 


fore the monument of their success. 

It is out of place here to go into 
the details of the quarrel that 
exiled the Wright airplane from 
its homeland. That is now so 
ancient that it is almost forgotten, 
and the sooner it can be buried the 
better. But steps should be 
taken, and soon, to bring the 
Wright airplane back to America 
before some accident of war or of 
peace destroys it forever. 

Somewhere in our national 
capitol a suitable building should 
be erected where the Wright ma- 
chine might be enshrined, — where 
the masses of people, not the occa- 
sional traveller, may see it and be 
inspired to keep America first in 
the air. 
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Douglas DF Flying Boat 

Cyclone powered 32 passenger craft lias over 
3000-mile range 


O.N ONE OF OUR RECENT EDITORIAL EXPEDITIONS to the 

West Coast Chief Engineer Arthur Raymond, of Douglas, 
afforded us the opportunity of a preliminary glimpse at 
one of his latest designs then in the course of construc- 
tion. It was the big DF long range flying boat. At 
that time the work was not far enough along for us to 
publish accurate technical information. But just as we 
were about to close our January issue, the full story be- 
came available and we decided to hold the presses in order 
to get it in. 

The Douglas DF represents a remarkable combination 
of the trinity of virtues of transoceanic flying boats — 
operating economy, comfort, and range. With only two 
Wright Cyclones (SGR-1820-G2) it furnishes luxurious 
accommodations for 36 persons, and carries sufficient fuel 
for a range of 2700-3280 miles. Maximum speed is 185 
m.p.h. (6,500 ft.) and cruising speed, 167 m.p.h. (75 per 
cent power at 9,000 ft.). 

A high wing monoplane with retractable wing tip 
floats, the DF is of semi-ntonocoque construction. There 
is no central keel in the hull but a large extruded central 
keelson is used. Loads on the bottom are transferred to 
the transverse frames through extruded bulb angle string- 
ers spaced 4 in. on centers. The transverse frames are 
built up of side and bottom channels and webbing sheets 
0.020 in. thick, reinforced with bulb angle stiffeners and 
gussets. Bottom plating varies from 0.040 in. at the bow 
to 0.051 in. at the forward step and 0.040 plating is used 
for the after bottom. Side longitudinals are bulb angle 
sections. Flush rivets are used on the bottom while all 
other rivets are of the brazier head type. 

Aluminum alloy is used exclusively in the hull structure 
excepting the stainless steel snubbing post on the bow. All 
highly stressed fittings are machined from aluminum alloy 
bar or plate excepting the beaching gear fittings which 
are aluminum alloy castings and are X-rayed for defects 
before fabrication. 

The hull is divided into seven watertight compartments, 
and the bulkheads between passenger compartments may 
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be closed by removable watertight 
sills which may be installed in five 
seconds each. Hinged watertight 
doors are located at the forward and 
after ends of the passenger space. 
There are three hatches and three 


Two spar construction is used in 
the wing which consists of a center 
section integral with the hull and 
two outer panels with detachable 
tips. Machined chrome molybdenum 
steel fittings, insulated from the 
aluminum alloy by impregnated fab- 
ric are used to attach the wing 
panels to the center section. Struc- 
tural material in the wing is all 
aluminum alloy excepting a portion 
of the covering aft of the rear spar 
where fabric is used. The metal 
part of the wing is built up of plate 
girder spars with extruded cap strips 
and vertical web stiffeners at each 


A three wheel beaching gear is 
used to handle the ship on the 
ground. Built into each wheel unit 
is a flotation tank with sufficient 
buoyancy to float the unit. Solid 
rubber tires are used. In attaching 
the units each one is floated to its 
proper position and two lugs are 
inserted in their sockets in the hull. 
Then enough water is allowed to 
enter the tanks to sink the gear to 
the proper position for locking. 
The tail wheel is attached in a simi- 
lar manner except that there is only 
one locking pin. The fork slips 
into a socket in the hull bottom and 


rib attachment, and channel section 
ribs. Drag loads are taken by beaded 
metal skin with the beads running 
fore and aft. The fabric covered por- 
tions are built up of light sheet metal 
spars stiffened with flanged lighten- 
ing holes, and formed angles at the 
rib attachment points. Ribs are of 
tubular truss type excepting those 
carrying hinge fittings which are of 
heavier channel construction. Fab- 
ric covered sections are bolted to 
the metal covered sections with 
nickel steel aircraft bolts. 

Fabric covered trailing edge flaps 
extend across the center section 
while Frise ailerons of similar con? 


The material used in the structure 
of the ship is generally 24 ST and 
24 SRT Alclad, anodically treated. 

Fuel is carried in six elliptically 
shaped welded aluminum tanks each 
of 270 gal. capacity all mounted in 
the center section. 
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the pin is inserted by a 90 deg. turn 
of a crank. Locking may be accom- 
plished from inside or outside the 
airplane. This arrangement greatly 
simplifies launching. 

Cabin space is divided into four 
passenger compartments (eight seats 
in each) ; crew quarters forward 
and above the first passenger com- 
partment, and a stewardess compart- 
ment aft of the rear passenger cabin. 
Two lavaratories arc provided be- 
tween the first and second passenger 
cabin. Included in the accommo- 
dations of the stewardess compart- 
ment is a buffet with dry ice chest 
and other facilities. Heated air en- 
ters the cabins near the ceiling and 
passes out through floor grills to the 
bilges and thence upward between 
cabin lining and hull plating and 
out through rainproof ventilators 
along the upper deck. This system 
prevents condensation and moisture 


collection between cabin lining, 
soundproofing and hull structure. 

Weights and performances are as 
follows : 

Weight empty 16,850 lb. 

Useful load 11 ,650 lb. 

Gross weight 28,500 lb. 

High Speed (@ 6,500 ft. 

altitude) 185m.p.li. 

Landing Speed 65m.p.h. 

Take-off Full Load in Calm 

Air 35 sec. 

Cruising Speed 75% power 

@ 9,000 ft 167 m.p.h. 

Absolute Ceiling 16,000 ft. 

Range, capacity fuel, no re- 
serve @ 9,000 ft. 75% 


Range, capacity fuel, no re- 
serve @ 9,000 ft. 62.5% 


Maximum Range, capacity 
fuel, no reserve @ 

9,000 ft 3, 280 mi. 


Lear Motoreel 

Remotely controlled antenna 
reel reduces radiation losses in 
radio transmitters 

A REMOTELY CONTROLLED REEL for 

trailing wire antennae, which is lo- 
cated near the transmitter in the 
tail of the ship, has been intro- 
duced by Lear Developments, Inc. 
(New York). The Learadio Mo- 
toreel consists of two parts, the reel 
unit, and the remote control unit, 
and suitable connecting cable. 
Weight of the complete equipment 
including wire, swivel fish, remote 
control, reel unit, connecting cables, 
fairleads. etc., is less than 10 lb. 

In order to reduce radiation losses 
due to lead wires, the reel unit is 
placed next to the transmitter and 
the fairlead protruding from it is 
set up to emerge directly below and 
out of the belly of the ship. Another 
advantage of this arrangement is 
that it makes the whole length of 
the antenna effective for transmis- 
sion. The swivel fish is so arranged 
that, when the antenna is completely 
retracted, there is a short flexible 
piece of wire still extended for short 
range communication when ap- 
proaching airports for a landing and 
for communicating with the control 
tower when the ship is on the 
ground. An antenna current meter 
is used with the remote control unit 
to enable the pilot to select a length 
of antenna giving maximum current 
circulation for any particular fre- 
quency. In multi-frequency trans- 
mission the pilot can match his 
antenna for any number of different 
frequencies and get maximum radia- 

With the Motoreel it is possible 
to pre-select any given length of 
antenna, turn the “operate” switch 
to the "out” position, and the reel 
will uninediatelv pay out the selected 
length of antenna and stop. Warn- 
ing lights on the control unit indi- 
cate when the wire is extended and 
remain on until it is retracted. Com- 
plete retraction is accomplished by 
turning the control handle to the 
“ill” position. When the antenna 
is completely retracted with the 
swivel fish against the fairlead, the 
warning lights go out. 

By the use of this control unit 
the pilot is relieved of the responsi- 
bility of operating an antenna reel 
and of attempting to estimate the 
length of wire extended. Anything 
of the sort that simplifies his duties 
is all to the good. 
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Twin Engined Beechcraft MIS 

All Metal Airplane for executive transport 
and charter operation 


When Walter Beech and his Chief 
Engineer, T. A. Wells set out to 
build an airplane for the traveling 
business man and charter operator, 
they began by making a survey of 
prospective users. Based on a con- 
sensus of opinion the design they 
evolved as a result satisfies the re- 
quirements from the all metal struc- 
ture and soundproof cabin down to 
the electric razor outlet in the rest- 
room compartment. 

Model 18 Beechcraft is a twin- 
engine low-wing monoplane of metal 
semi-monocoque construction with 
electrically retracting landing gear 
(including tail wheel). Although 
interior arrangements can be modi- 
fied to suit the purchaser, the stand- 
ard form provides for six passengers 
in the cabin and two pilots forward. 
An alternate dub-car arrangement 
features two easy chairs, a long 
comfortable lounge, and space to 
install cupboard, desk, or other sim- 
ilar conveniences. Soundproofing 
material for the cabin is Seapak with 
Kapok felt around openings in the 
wall. The ventilating system is con- 
trolled by the co-pilot with heat en- 
tering the cabin from ducts along 
the wall at the floor. In the pilot’s 
compartment a molded safety glass 
windshield enhances the exterior 
lines at the nose of the ship and 
provides excellent vision for the op- 
erator. The three sections of the 


windshield are rigidly fixed and 
vision in bad weather is provided by 
a wiper which clears the center panel. 
Hot air ducts keep the glass free of 
ice and sleet formation. Two bag- 
gage compartments are provided, 
one in the rear of the cabin and 
accessible in flight and the other in 
the nose of the fuselage. 

In the center of the instrument 

miner. This position eliminates the 
difficulties and complications of re- 
mote control. Individual dual wheel 
control is provided and the seats 
are adjustable. Fire extinguishers 
in both engine nacelles are con- 
trolled from the cockpit. 

Standard engine equipment con- 
sists of two Wright 760-3-2 7-cyl- 
inder engines developing 420 hp. 


for cruising at 11,500 ft. and 700 
hp. for take-off; or two Jacobs L-5 
7-cylinder engines developing 420 
hp. for cruising at 8,000 ft. and 600 
hp. for take-off. 

Construction of the fuselage fol- 
lows the usual pattern for semi- 
monocoque structures. The struc- 
ture consists of built-up bulkheads 
and extruded section stringers with 
smooth skin riveted to the frame- 
work. To carry the stresses imposed 
by the engines, landing gear and 
wings, a single heat-treated steel 
tube center section spar has been 
tied into the fuselage structure. By 
this construction, it is possible to 
place the spar just ahead of the front 
cabin bulkhead, leaving the cabin 
entirely unobstructed. The remain- 
der of the center section structure 
consists of aluminum alloy ribs, a 
light rear spar for the flap hinge, 
stringers and skin. Behind the cen- 



40 




ter section spar on each side of the 
fuselage are 80-gal. fuel tanks. 

A composite single spar of steel 
tube and aluminum alloy construc- 
tion is used in the wing. The transi- 
tion from welded steel tubing to 
aluminum alloy takes place about 
half-way along the semi-span. To 
the spar are riveted continuous alu- 



aileron and flap hinges. Extruded 
duralumin stringers extend span- 
wise in the wing structure. The wing 
section is the NACA 230, tapered 
three to one. 3) deg. washout at the 

Ailerons are of conventional con- 
struction with fabric covering. A 
trimming tab is mounted on the left 
aileron unit. The structurally similar 
flap extends inward from the aileron 
to the fuselage. It is operated by 
an independent electric motor to fa- 
cilitate the use of flaps for take-off. 
The double rudders and elevator 
are built of welded steel tubing cov- 
ered with fabric and have trimming 
tabs mounted on one of the rudders 
and on each half of the elevator. 
Stabilizer is faired into the fuselage 

The material throughout is 52 SH 
alloy and a modified head 53 ST 
rivet is standard. These rivets may 
be driven cold in a heat-treated con- 
dition and have a high corrosion 
resistance. 

The retractable landing gear unit 
consists of a single forked leg at- 
tached to an arm which slides in a 
tube within the nacelle. In the re- 
traction process the leg swings back- 
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tion the wheel projects slightly out- 
ward. The air oil shock absorber 
has a vertical travel of 8 in. which, 
added to the resiliency of the Good- 
year 29x13x5 low pressure tire, 
allows a landing descent rate of 600 
ft. per min. without exceeding two- 
thirds of the design load. Landing 
gear and tailwhecl are retracted 
electrically in four seconds and may 
be operated by a hand crank in 
emergencies. 

General specifications for the ship 
with alternate power plants are as 
follows : 

Span, 47 ft. 8 in. 

Length, 3! ft. 11 in. 

Height, 9 ft. 5 in. 

Landing gear tread, 12 ft. 11 in. 

Gross weight, 6,500 lb. 

Emptv weight with standard 
equipment, Wright engines, 4,100 
lb.: Jacobs engines, 3,920 lb. 

Performance: (full load, esti- 

mated) — Wright engines: 

Cruising speed, 185.5 m.p.h. at 

11.500 ft. 

167 m.p.h. at sea level. 

Climb at sea level, 1.250 ft. per 

Service ceiling, 20,000 ft. 

Single engine ceiling, full load, 

8.500 ft. density altitude. 

Jacobs engines: 

Cruising speed, 180.5 m.p.h. at 

8,000 ft . 

167 m.p.h. at sea level. 

Climb at sea level, 1,200 ft. per 

Service ceiling, 19.000 ft. 

Single engine ceiling, full load. 
8,000 ft. density altitude. 

Range: (full load including 

equipment, cruising speed) : 

Jacobs engines, 8 persons, 465 mi. 

Jacobs engines, 4 persons, 1,000 mi. 

W right engines, 8 persons, 475 mi. 

Wright engines, 4 persons, 1,070 mi. 


Rearwin Sportster 

Latest model has 90 hp. 
LeBlond engine and many 
detailed refinements 


Dr. Arthur LaRoes, newly ap- 
pointed representative for Rearwin 
Airplanes, has told us of some of the 
detailed improvements in the new 
Sportster model. Most fundamental 
change is found in the power plant 
which is a new LeBlond model de- 
veloping 90 instead of 85 hp. The 
ship is also available with the 70 
hp. LeBlond and 90 hp. Warner 
engines. 

Airplane tourists will be interested 


redesigned to carry baggage under 
as well as behind the seat. Colored 


pyralin has been installed in the 
overhead windows to save the cabin 
interior from heat rays in tropical 
operation. Standard equipment now 
includes an airspeed indicator which 


Externally the ship remains un- 
changed, but the finish has been im- 
proved. All metal parts now receive 
a baked-on enamel finish to prevent 
chipping. 

In general dimensions the ship 
remains the same as the other 
Sportster models. Performance is 


LeBlond LeBlond 
Maximum speed ..115 m.p.h. , .123 m.p.h. 
Cruising speed. . . 103 m.p.h.. . 1 10 m.p.h. 
Landing speed... 38m.p.h... 38 m.p.h. 
Cruising range... 500 mi. ,.500mi. 

90 hp. Warner 


Maximum speed !20m.p.h. 

Cruising speed 107 m.p.h. 
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THIS will give you 


Airlines buy on a performance basis. That is why 
manyof the leading transports use Texaco Airplane Oil. 

This same oil as used by leading airlines is available 
to you at all leading airports. You get power . . . longer 
periods between oil changes . . . greater dependability. 

New, improved refining methods had to be devised 
before it could be made. Harmful gum, sludge, and 
carbon forming elements are removed. 

Scientific tests, by impartial authorities, have proved 
its superior quality. 

A Texaco aviation representative will be glad to 
provide practical engineering service to prove the 
economies of Texaco Airplane Oil. 

THE TEXAS COMPANY • 135 East 42nd Street, N. Y. C. 

Nation-wide distribution facilities assure prompt delivery 


“This is the oil that is used by the transports — TWA, Bi 
Pennsylvania, Hanford, Northwest, Wyoming, and oth 
the best for your plane, too.” 


Aviation Products 


For rocker-arm lubrication, Tex- 
aco Marfak is outstanding. Marfak 
clings and protects against metal- 
to-metal contact regardless of pres- 
sure. It does not leak or squeeze 
out. Rugged, stringy, adhesive, it 
gives the greatest protection 
against wear. 


TEXACO 
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Refueling Truck 

Developed by Columbian Tank 
lo keep water out of gasoline 

A TANK TRUCK REFUELING UNIT de- 
signed particularly to keep water out 
of the gasoline in the dispensing 
process was built recently for the 
Standard Oil Company of Louisiana 
to specifications of American Air 
Lines by the Columbian Steel Tank- 
Company, Kansas City, Mo. 

Specifications called for a 1,300 
gal. conventional type unit, divided 
into three compartments; oval 
shaped, with extended partition 
mounting and three point support, 
fully enclosed side cabinet, skirting, 
rear cabinet to house reels, meters 
and all operating controls ; with serv- 
ice platform on top of the cabinet. 
Top and sides are removable. 

Fire equipment includes two 15-lb. 
COj extinguishers mounted in pockets 
in the skirting at the rear and two 
quart hand extinguishers, one in the 
cab and the other on the floor inside 
the control cabinet at the rear. — 
Aviation, January, 1937. 

Circuit Breaker 

Low cost unit developed by 
Square D Company 

For airports and shops where eco- 
nomy is the watchword, a low cost 
line of Multi-breaker lighting panel- 
boards has been developed by the 


Square D Company (Detroit, 
Mich.). Besides its low cost the 
new unit is compact and small in 
size, being but 15 in. wide and 4 in. 
deep. Wiring gutters are 4 in. wide. 
Aviation, January, 1937. 

Light Mohair 

New material by Massachusetts 
Mohair has low weight 

For upholstery in its new club car 
Douglas DC-3’s, American Airlines 

has specified Falcon fabric, a new 
light weight mohair recently devel- 
oped by the Massachusetts Mohair 
Plush Company (Boston). Although 
much lighter in weight than the 
standard railway car variety which 
Massachusetts Mohair has manufac- 


tured for nearly 50 years, the new 
Falcon cloth has greater durability. 

Because of its deep pile, Falcon 
cloth is sound absorbing and slip- 
proof. It is well ventilated and does 
not hold heat or cold. It is available 
in any color or pattern to liven up 
airplane interiors. Of particular in- 
terest to airline operators is its ease 
of maintenance. All stains are easily 
removable and the material is wash- 
able with soap and water. — Avia- 
tion, January, 1937. 

A-40 Accessories 

Cylinder head and muffler- 
heater are now available 

Two new accessories for Conti- 
nental A-40 engines have been de- 
veloped recently by Air Transport 
Equipment Inc. (Garden City, 
N. Y.). The first is a reinforced 
cylinder head of aluminum alloy 
guaranteed not to crack at the spark 
plug holes. It has the same weight 
and compression ratio as the regu- 
lar equipment. 

The second item is a combination 
air heater, muffler and cabin heater, 
weighing only 3i lb., for Taylor 
Cubs and similar ships. The unit is 
so designed that no fumes enter the 
enclosure. A complete line of A-40 
parts is also handled by the com- 
pany — Aviation, January. 1937. 
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Cwwi 

the problem s of the commercial aviation industry 



Some teachers never learned 

Yes. I definitely do believe that 
a special license should be required 
for flying instructors. The license 
should not be granted to anyone with 
less than 800 hours, and preferably 
1,200 or more. 

In my opinion 95 per cent of the 
accidents we have these days are 
caused by lack of experience and/or 
improper or incomplete instruction. 
I am amazed at the large number of 
transport pilots who know practically 
nothing about flying — the fact that 
they still manage to get up and down 
and remain alive can be attributed 
only to non-failing motors and the 
continuous intervention of a Divine 
Providence. We have had here any 
number of pilots of so-called vast 
experience whom we have refused 
to check out for solo, even on our 
training planes, until we have given 
them quite a few hours of dual. 
Why? — because they did not know 
how to fly safely : they were erratic, 
they made long dragging power ap- 
proaches, they had absolutely no 
idea of precision without power, — 
they blew up completely when given 
a cut gun. I have had men with 500 
hours who had never been taught, 
had never even learned, the use of 
opposite aileron in taxiing! 

Yet these men are instructors! 
Now, I ask you, how in the devil 
can they impart information to oth- 
ers when they don't even know it 
themselves ? 

Certainly, there should be a stiff 
test of ability to impart knowledge. 
Even among the bare 10 per cent 
of licensed pilots who know WHY 
an airplane flies as it does there arc 
some who cannot teach, some who 
are not aware of the innumerable 
small courtesies-of-the-air that add 


to safety, and even some whose fly- 
ing actually cultivates recklessness 
and carelessness in their students. 

Among the various breeds of flying 
school graduates I have seen I con- 
sider the graduates of the United 
States Navy — Pensacola, the best as 
regards not only flying ability but 
also thorough grounding in the fun- 
damentals. Yet I would apply this 
800 hour minimum even to .hem, 
as no man really knows what and 
why he is doing something until he 
has been seasoned by being on his 
own long enough to have stopped 
aping his instructor, and started 
thinking by himself. — Carol O. 
Chader. chief pilot, O. J. Whitney, 
Inc., North Beach Airport, Jackson 
Heights, N. Y. 


Test Teaching Ability 

This company, after ten years of 
training students, is heartily in favor 
of a special instructors’ rating. An 
instructor should first hold a trans- 
port license. He should then be re- 
quired to show a certain number of 
hours of front seat flying. He should 
have to pass a special written test 
regarding the teaching of beginners. 
He should then be given a special 
flight test in order to show his 
ability to teach the beginner. 

To top all this, a definite check 
should be kept on his dual training 
time. The number of students soloed, 
the record of such solo flights and 
the record of the student as he ap- 
plies for his amateur and private 
licenses. 

There should be some sort of fine 
imposed on the instructor who turns 
out solo an unfinished student, or one 
who cannot pass his test for ama- 
teur or private license. This fine 
should consist of his losing his 

The instructors’ rating should be 
necessary before any pilot be al- 
lowed to try and teach a pay student 
to fly. It would mean a better class 
of solo students, which, with the 


increase in student flying, is going 
to be very important to the industry. 

This all seems to put quite a bur- 
den on the instructor. Still, he is the 

flying career. He should be forced 
to “follow through” with each stu- 
dent. — H. E. Martin, manager, Den- 
nison Airport Operating Company, 
Dennison Airport, Atlantic, Mass. 

Solo Supervision Needed 

I THINK A TRANSPORT LICENSE IS 
sufficient for an instructor but 
there are cases when instruction is 
given by pilots who have this lim- 
ited amount of time and of course 
a few of them are not such good 
instructors. I still think any good 
transport is qualified to give good 
instruction. 

The real trouble, I think, is with 
letting the students go without 
proper supervision after they have 
soloed and not with the actual type 
of instruction given in most cases. 
— F. E. Maciiesney, Machesney 
Airport and School, Orckford, III. 

Transport is Adequate 

We do not believe that a special 
license should be required for fly- 
ing instructors. The transport li- 
cense is sufficient to qualify a man 
to teach. — Hugh C. Robbins, presi- 
dent, The H. C. Robins Company 
Municipal Airport, Cleveland. 


Next Month’s 
Question 
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%s o# the fhoidU 


Highlighting recent events in the aviation world 


Traffic Peak 


'Domestic Transport. . . . Fall 

November passenger mileage 
increases 130 per cent. . . . 
Douglas DC-3’s go lo several 
lines. . . . October express 

American pays 60 cents a share. 
* Army, Navy, Coast Guard. . . . 

28 Trainers at $146,720. . . . 
Navy buys 249 Pratt & Whitney 
engines for $2,743,721. . . . 

Secretary Perkins denies exenip- 

* Industrial . . . . Nine month 
production up 68 per cent over 
same period last year; export 
business increases. . . . Lock* 
heed gets new foreign orders. 
. . . Waco submits low bid on 
Const Guard ships. . . . Slear- 
man-Hammond opens 25,000 
sq.ft, factory. 

than 50* per cent complete; 

$56,000,000 is authorized. . . . 

Private planes represented ex- 
tensively in New York Show ex- 
hibits. . . . Miami meet attend- 


Is past years airline traffic has 
been violently seasonal, with a sharp 
peak in July or August, a heavy 
slump in the winter months. This 
past October, however (the latest 
for which complete returns are avail- 
able) showed a new all-time high 
and brought the peak later in the 
year than it had ever been before. 
Airline operators are looking for- 
ward to a winter which will carry 
itself. 

Statistical soothsayers arc unable 
to put an unequivocal linger on the 
cause, but point to a number of 
straws-in-the-wnid : the summer was 
devoted largely to selling better 
service and the advantages of new 
equipment; travelers-in-a-hurry and 
just plain travelers arc beginning to 
accept — and use — air transportation 
without thinking twice (this habit 
pushed the country’s load factor up 
to 68 per cent in October, enabled 
the year’s average to stay above 60 
per cent) ; through coast-to-coast 
sleeper service, which was intro- 
duced by American Airlines using 


Douglas DST’s, has been increas- 
ingly popular. Sleeper equipment 
(also Douglas DST) will shortly go 
into service on TWA, United, and 
Western Air Express. 

One development influencing the 
year's traffic figures, and auguring 
well for the winter, was TWA’s re- 
duction in fares which went into ef- 
fect Nov, 1 as an experiment to in- 
crease traffic in the slack months. 
Too late to influence October fig- 
ures, results of the first month's 
operations are nonetheless interest- 
ing and perhaps significant. The 
line showed an increase of 122 per 
cent in number of passengers car- 
ried in November 1936 over No- 
vember 1935. Passenger miles 
nearly doubled, rising from 3,396,- 
520 to 7,599,957. President Jack 
Frye, however, was not ready to as- 
sign credit entirely to rate reduc- 
tions, admitting that weather was 
also better this November than last. 
"But neither do these encouraging 
figures accurately reflect the results 
of lowering rates,” he said, “because 
we were unable to accommodate 
hundreds of passengers. Business 
indicates that the reduced fares are 
popular.” 

Total passengers for the year on 
all 23 domestic lines came close to 
1.000.000, where 1935, the previous 
best year showed 747.000. 

New DC-3 equipment on the lines 
includes 30 for American (Cyclone- 
powered), of which 20 are now 
in service; 28 for United (Twin 
Wasp-powered) the first of which 
was delivered last month; eight for 
TWA (Cyclone-powered and with 
some special modifications) for de- 
livery early this year; two (Twin 
Wasp-powered) for Western Air 
Express, for delivery next April, 
and two (Cyclone-powered) to East- 
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Production 

U. S. output 68 per cent above 
last year. Exports up. 

Bureau of Air Commerce figures 
for the first nine months of 1936 
showed a 68 per cent increase in 
production of airplanes over the cor- 
responding part of 1935. American 
manufacturers turned out 2,197 
planes, of which 1,287 were for do- 
mestic civil use, 573 for military 
service and 337 for export. 

Figures released by the State De- 
partment showed a sharp increase 
in the value of equipment purchased 
in this country by foreign powers. 
The November total was $3,472,116 
as compared with a $1,501,480 total 
in October. Japan's purchases 

amounted to $682,000 a 600 per cent 
gain over the previous month. Rus- 
sia spent $934,949 for American 
aircraft as against $125,000 in Oc- 
tober. 


NAA Convention 

Speakers urge air armament, 
encourage private flying. 

Principal theme of the annual 
convention of the National Aero- 
nautic Association, held at Chicago, 
Nov. 29 and 30 and Dec. 1. was 
to urge general recognition of avia- 
tion as a popular sport and estab- 
lished industry, integrated into the 
social and business life of the coun- 
try. The Board of Governors and 
the Executive Committee urged es- 
tablishment of permanent civil avia- 


tion committees in both Houses of 
Congress. 

The first formal session, with Col. 
Lafeton Whitney presiding, opened 
Nov. 29. Maj. Gen. Oscar West- 
over, Chief of the Army Air Corps, 
warned against lack of U.S. pre- 
paredness in the air. Saying that in 
1935 New York City spent $60,000,- 
000 for law enforcement, he re- 
marked that “This is an ironic con- 
trast to the $50,000,000 expended 
during 1936 for operation of the 
Army Air Corps.” 

Commander C. E. Rosendahl. 
Commandant of the U. S. Naval 
Air Station at Lakehurst, N. J., 
defended lighter than air, both mili- 
tary and commercial, with his usual 
vigor. 

At the association’s annual ban- 
quet. Dec. 2, posthumous award was 
made of the gold medal of the Fed- 
eration Aeronautique Internationale, 
won by Wiley Post in 1931. It was 
received in behalf of Mrs. Post by 
Charles W. Short, Jr., manager of 
the Tulsa, Okla., airport. F.A.I. 
medals went also to Major Albert 
Stevens and Captain Orville Ander- 
son for their record-breaking strato- 
sphere balloon ascension a year ago 
last November. Toastmaster at the 
banquet was C. S. “Casey” Jones. 

Eugene L. Vidal, director of the 
Bureau of Air Commerce, presided 
over a session devoted to "Private 
and Miscellaneous Flying". 

Col. Edgar S. Gorrell, president of 
the Air Transport Association of 
America, was principal speaker at 
the Air Transport luncheon Dec. 1. 


WPA Program 

Airport expenditures up S15,- 
000,000 in third quarter '* 

The WPA airport improvement 
program is over 50 per cent com- 
plete, according to a report released 
by Harry L, Hopkins, administrator. 
The report covers the period through 
the third quarter of 1936. 

When the last quarterly report 
was released last June 30, a total of 
$40,690,290 had been authorized for 
expenditure. By Sept. 30, this had 
risen to $56,027,283 — 74.9 per cent 
of authorized allocation. The pro- 
gram includes 616 projects located 
at 446 different sites. 


National Show 

Industry rallies behind first 
New York effort in seven years 

Reports from the management of 
the National Aviation Show, which 
is scheduled for Jan. 28 to Feb. 6 at 
Grand Central Palace, New York, 
indicate an encouraging acceptance 
by the industry of the first aircraft 
show New York has seen since 1930. 

As we go to press, the list of firms 
having reserve space has grown to 
76, from the 40 reported in the No- 
vember issue. Most extensive rep- 
resentation is in the private owner 
field, particularly in the light plane 
division. To dale, only one airline 

Support is also coming from the 
(Turn to page 49) 
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CONSOLIDATED 


AIRCRAFT CORPORATION 


San Diego, California 


1957 , 


blazes a new air 
trail across the blue Pacific as a 
corps of U. S. Navy fliers wing 
their way from the mainland to 
Pearl Harbor. They fly the first 
of the new PBY-1 Consolidated 
long-range air patrol boats. 


( Continued from page 47) 
manufaclurers of aircraft compo- 
nents, from tiie Bureau of Air Com- 
merce, the Army and Navy, the Post 
Office, and a member of other aero- 
nautical organizations. The Bureau 
will feature its new readable auto- 
giro. Newark airport will show 
a typical traffic control tower. 

Publicity plans during the show 
include a mass flight over the city 
of private planes from nearby fields, 
and also a display of military tactics 
by National Guard units. 


Transport News 

Air express up; Eastern ex- 
pands; United gets Douglases. 

Testifying to the success of the 
consolidation of air express contract 
lines in the Air Express Division 
of Railway Express Agency, the Di- 
vision has released figures showing 
that for the nine month period from 
February through October, there 
was an increase of 64J per cent over 
the combined revenue of the old and 

responding period in 1935. 

October revenue was up 59 per 
cent over a year ago. A total of 
440,000 lb. was carried by the 21 
domestic lines holding contracts with 
the Division. 

United equipment — First of 
U.A.L.’s 28 Douglases arrived in 
Hartford last month for final tests 
on its Hamilton Standard constant 
speed propellers. It was the first of 
the new Douglas series to be fitted 
with Pratt & Whitney Twin Wasps, 
of which United has ordered 68. Thev 
are 1,000 hp. 1830’s, and will give 
the Douglases a cruising range of 
1,500 miles with climb to 10,000 ft. 
on one engine. 

Type division calls for ten 21- 
passenger day planes, the first of 
which will go on the San Francisco- 
Los Angeles run, ten 14-passengcr 
versions, and eight sleepers. 
“Southwest beckons” — Through 
service started Dec. 15 between 
Houston and New York via New 
Orleans. It was Eastern Air's in- 
augural run on the newly acquired 
Wedell-Williams route between 
Houston and New Orleans. Said 
General Manager Rickenbacker: 
“My only hope is that this expan- 
sion will not be the last for East- 
ern. . . . The whole southwest beck- 
ons. I hope we shall be able to 
heed the beckoning.” 


AVIATION 

January, 1937 

Dividends— Pan American Presi- 
dent Juan Terry Trippe announced 

a share would be paid on PAA stock 
of record Dec. 15. Distribution to- 
taled §411,000. A $150,000 wage 
increase for pilots, mechanical em- 
ployees, and other flight and ground 
personnel will go into effect early 
this year. 

Also announced, after a trip 

plction of negotiations to extend the 
Pacific route from Manila into 

be made with Imperial Airways. Ac- 
tual operating base will be at the 
Portugese island of Macao, 40 miles 
from Hongkong. Service will start 
early this year. 

Another operations headache for 
Pan American is the ruling that 
pilots flying over Brazil must be 
naturalized citizens or native Brazil- 
ians after 1938. A similar Mexi- 
can ruling last year caused much 


Best month for C&S — An in- 
crease of 21 per cent in passengers 
carried on Chicago & Southern Air 
Lines in November over October 
has been reported by President 
Carleton Putnam. This made No- 
vember the best month in its history. 
Putnam attributed part of the in- 

came effective Nov. 1. 


TWA shuttle— Looking toward a 

trans-Atlantic service from Balti- 
more, TWA has started one-plane-a- 
day shuttle service between the 
Maryland city and Pittsburgh. 

I.G.C. proceedings — Dec. 3 the 
Interstate Commerce Commission be- 
gan public hearings in a general 
investigation of air mail costs and 
postal revenues from air mail. It 
will seek to devise a formula for 
computing anticipated revenues for 
the ascertainment of payments to 
contractors. The Air Mail Act of 
1934 directs the Commission to “fix 
and establish rates for each route. . . 
designed to keep the aggregate cost 
... on and after July 1. 1938 within 
the limits of the anticipated postal 
revenue therefrom.” 

According to Post Office figures, 
mail revenue increased $3,000,000 
for the fiscal year ending last June, 
the total going to about $9,500,000. 
This still resulted in a deficit of a 
( Turn lo page 51) 


Traffic 

Latest available statistics 
from the Bureau of Air 
Commerce aiul the Post 
Office Department — Do- 
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TRANSPORT 

INDICATOR 

Dec. 1, 1936 

229.7 

— which is ihe ratio of 
revenue passenger miles 
for November 1936 as 
compared with the corre- 
sponding figure for No- 
vember 1935. 

For October 1936 the 
indicator stood at 159.8. 
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( Continued from page 49) 
little over $3,000,000, as the air mail 
service paid for about 7,500,000 addi- 
tional miles flown at a cost increase 
of about three cents a mile over 
the previous year. It will be the 
Commission’s job to adjust this cost 
to meet income. 

Off-line Service — Another battle 
over the jurisdiction of the ICC 
loomed last month after American 
Airlines had asked that organization 
for permission to inaugurate off- 
line service from Detroit to Fort 
Wayne and Indianapolis and from 
Detroit to Dayton and Cincinnati. 
The Post Office Department said 
that the Commission had no au- 
thority to grant such permission. 

Industry Notes 

British buy American; Greeks 
to have Fairchilds 

Robot E. Gross, president of Lock- 
heed Aircraft Corp., has revealed 
that in addition to the four Electras, 
ordered by British Airways (Avia- 
tion for December 1936) his com- 
pany has received orders from the 
Polish National Airline, L.O.T., 
from Industria Aeronautica Romana 
of Roumania, and Linea Aeropostal 
Venezelana of Caracas, Venezuela. 

The Venezuelan order will be de- 
livered in January, the Polish order 
in February and the Roumanian or- 
der in March. All the planes will 
be powered with Pratt & Whitney 
engines. 

Security plans — A 9,000 sq.ft, fac- 
tory at Long Beach, Calif., is under 
construction for Security National 
Aircraft Corporation, where the 
Kinner-powered Security National 
folding wing plane will be built. Ac- 
cording to W. B. Kinner, president 
of the company, the payroll of the 
plant will be between 300 and 400 
by April 15. 

Fairchild Abroad — The first Eu- 
ropean order for the recently de- 
veloped 300-hp. Ranger engine has 
been announced by Sherman M. 
Fairchild, president of the Fairchild 
Engine & Airplane Corporation. The 
order is from Greece and calls for 
20 engines and parts at a contract 
price of $104,000. 

Coast Guard Wacos — Waco Air- 
craft Corporation, Troy, Ohio, has 
submitted the low bid for construc- 
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tion of from two to six planes for 
the Coast Guard. Bid prices ranged 
from $12,250 to $11,500 per plane, 
depending on the number ordered. 
Cub Improvements — Dual Igni- 
tion installation of the Continental 
A-40-4 engines used in Taylor Cubs 
has been approved by the Bureau of 
Air Commerce. Use of twin mag- 
netos and accessories on the Cub 

Hammond Base — A 25,000 sq.ft, 
factory has been opened in South 
San Francisco for production of the 
Hammond Y’s which have been 
ordered by the Bureau of Air Com- 
merce. They will be manufactured 
by the Stcarman-Hammond Air- 
craft Corporation, of which Lloyd 
Stearman is president According 
to the present schedule, ships should 
be available for delivery soon after 
the first of March. 

Rearwin Representative — Dr. 
Arthur La Roe has been named East- 

planes, Inc. His headquarters will 
be in New York. For some years 
he was New York dealer for the old 
Eagle Rock. He is a reserve captain 
in the Army Medical Corps and a 
qualified flight surgeon. 

Norsemen — Bob Noorduyn, of 
Noorduyn Aircraft, St. Laurent, 
Quebec, has reported sales of Noor- 
duyn Norsemen to six leading 
Canadian operators. 

The War Department — an- 
nounced Dec. 4 the purchase of 28 
primary training planes and spare 
parts from the Stearman Aircraft Co. 
of Wichita, Kan. Contract price is 
$146,720. It is an expansion of pre- 
vious orders for the same type total- 
ing about 60 ships. The expansion of 

the order, according to Secretary 
Woodring, allows a saving of about 
$620 for each plane. 

Navy Engines — Pratt & Whitney 
Aircraft Division of United Aircraft 
Corp., has received an order, an- 
nounced Dec. 10, for 249 engines 
for installation in aircraft now under 
construction. Total price is $2,- 
743,721. 

Boeing YB-17 tested— The first of 
the thirteen Cyclone-powered Boe- 
ing bombers, being built for the 
Army at Seattle, began its acceptance 
flight tests Dec. 2. First pilot was 
Major John C. Corkille. 

A few days later Captain Stanley 
M. Umstad was bringing the 16-ton 
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bomber in for a landing — but the 
brakes were locked. The wheels slid 
a few paces, then the tail came up 
and the nose ground into the field. 
Damage was limited to a crushed 
nose section and four bent propellers. 


Miami Meet 

Evans wins Havana race; Wal- 
lace takes two events 

For several days prior to the start 
of the ninth annual Miami all-Amer- 
ican air maneuvers, planes, singly 
and in convoys, were headed south 
throughout the Eastern seaboard. 

In spite of disappointing weather, 
3,500 spectators turned out at Miami 
for an improvised first-day schedule, 
principally acrobatic and stunt fly- 
ing. On the second day Mike 
Murphy, of Kokomo, Ind. won a 
Taylor Cub race at 85.49 m.p.h. The 
$350 first prize and the $2,000 Ar- 
gentine Trophy went to Dewane L. 
Wallace of Wichita. 

A race from Miami to Havana by 
way of Key West was won by Roy 
S. Evans of Miami. The same 
day a new amphibian record for the 
New York-Miami run was set by 
Major Alexander P. de Seversky. 
He made the run in five hours 46jr 
minutes in one of his own amphibians. 


Contract Woes 

Walsh-Healey law results in 
dearth of government bids 

The Walsh-Healey act passed by 
last Spring’s Congress, stipulating 
NRA labor conditions in the fulfill- 
ment of government contracts, is 
proving a boomerang to the various 
government procurement divisions. 

As the law is written, contracts 
under $10,000 are exempt. Contracts 
above $10,000 are subject to reg- 
(Tum to Page 5 3) 
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illations laid down by the Secretary 
of Labor in their labor aspects. 

per and other metals have been re- 
turned blank, prospective bidders 
preferring no contract at all to the 
effort of fulfilling a contract undet 
Walsh-Healey provisions. Secretary 
of Labor Perkins has denied an ap- 
plication for exemption of contracts 
for purchases of airplanes and air- 
craft materials from provisions of 
the law. Contemplated amendments 
would eliminate exemptions. 


K. L. M. Crash 

Cierva dies with 14 in London 
tragedy. W.A.E. plane missing 

Fifteen people lost their lives 
in the crash of an Amsterdam-bound 
K.L.M. Douglas at Croydon Aero- 
drome, London, Dec. 9. It was the 
worst crash ever recorded in Great 
Britain. One of the victims was 
Juan de la Cierva, Spanish inventor 
of the autogiro. 

W.A.E. plane missing. After ten 
years of operation with no passen- 
ger fatalities, fate caught up with 
Western Air Express Dec. 15. On 
Dec. 14 eastbound Trip 6 left Los 
Angeles at 11:15 p.m. and was 
scheduled to arrive in Salt Lake City 
at 4:10 a.m. the next day. Aboard 
was a crew of three, F. J. Samson, 
pilot. Co-pilot William Bogan and 
Stewardess Gladys Witt, and four 

Last report heard from the plane 
was at 3:27 a.m. when it was over 
Milford, Utah. 


Intercity Record 

Klein flies Canadian Grumman 

715 miles in 3 hr. 15 min. 

In a flight sponsored by the Can- 
adian Car & Foundry Co., Montreal, 
Canadian licensees for the Grum- 
man FFE two-seater fighter. How- 
ard F. Klein rocketed one of the 
Cyclone-powered ships from Roose- 
velt Field on Long Island to St. 
Hubert Field, Montreal, in one hour 
40 minutes. He left Roosevelt on 
Dec. 13 and beat a one hour 57 
minutes record set in 1931 by Frank 
Hawks. 

The return trip, made Dec. 15, 
took only one hour 30 minutes giv- 
ing Klein a flying time for the 715 
miles of three hours fifteen minutes. 


News in 1936 

Highlights of the News Year as reported in AVIATION 
(For details see issue of month indicated) 


two lines consolidated their express 
business under Railway Express 
Agency (Feb.). . . . Five major 
lines, American, Eastern, Pan 
American, TWA, and United an- 
nounced plans for joint development 
of a "standard” transport plane— 
the Douglas DC-4 (Feb.) Air- 

lines quit Aeronautical Chamber, set 

pSrrAssS™' 0 (Feb.). /‘Do- 
mestic lines order 70 Douglas DC-3s 
ijan. et seq.). . . . United experi- 
ments with radio blind landing sys- 
tem tied in with the automatic pilot 
( June). . . . Bureau of Air Com- 
merce establishes airways traffic con- 
trol system, sets up 73 routes as 
Civil Airways, limits intentional in- 

(Aug.). . . .TWA experiments with 
aerial freight (Aug.). . . . TWA 
promises high altitude flying in two 
years (Nov.). . . . TWA, Chicago 
& Southern and Braniff reduce fares 

(Dec.) TWA denied Albuquer- 

que-San Francisco extension by 
I.C.C. (Nov.). . . . Eastern Air buys 
Wetlell- Williams (Dec.). . . . Penn- 
sylvania Airlines and Central Air- 
lines consolidate (Dec.). . . . Post 
Office settles $9,000,000 worth of 
claims for $600,000 on mail cancel- 
lation suits brought bv AA. TWA. 
NWA and WAE (July). 

World Transport. . . U.S.-Ger- 
man and U.S.-French pacts con- 
cluded for 1936 experimental North 
Atlantic flights. . . . Lufthausa made 
eight experimental crossings with 
catapault-launched diesel-powered 
flying boats (Mar., et seq.). . . . 
German Zeppelin Hindcnburg makes 
ten scheduled trips between Ger- 
many and U. S. (June, et seq.). . . . 
PAA-Impcrial plans New York- 
Bermuda service for 1937 (Aug.). 
. . . Pan American-Gracc speeds up 
South American schedules (Aug.). 
. . . Pan American starts passenger 
service across the Pacific (Nov.). 


Army and Navy . . . Army orders 
$0 Seversky, Curtiss pursuits (July, 
Sept.) ; unannounced number Cur- 
tiss attacks (Aug.) ; 3 Lockheed 
transports (Aug.); 225 Stearman, 
North American trainers (Aug. 
Dec., Jan., ’37) ; 120 North Ameri- 
can observation (Dec.); 662 Wright 
engines (April, Aug.). . . . Navy 
orders 114 Douglas torpedo bomb- 
ers (Feb.); 40 Curtiss scout ob- 
servation (June); 83 Curtiss scout 
bombers (July) ; 108 Curtiss, North- 
rop dive bombers (July); 116 Con- 
solidated patrol bombers (Aug., 
Dec.); 249 P&W engines (Jan., 
’37). . . . Durand Committee, ap- 
pointed by National Science Advis- 
ory Board, recommends resumption 
of Navy’s airship program (Mar.). 
. . . Capt. Arthur B. Cook takes the 
helm as Chief of the Navy Bureau 
of Aeronautics (June). 

Congress . . . Copeland Commit- 
tee on Safety in Air reports on 
Cutting crash, criticizes sharply 
Bureau of Air Commerce (July). 
. . . Bill passed authorizing increase 
in Air Corps strength to 4,000 
planes in next five years (July). . . . 

w/v' Labor °Act ‘’(July).' 1 "' " 

Records, Races . . . Howard Hughes 
sets new transcontinental and New 
York-Miami records (Feb). . . . 
Douglas Amphibian breaks two FAI 
records in 1,425 mile Army San 
Juan-Langley Field flight (Aug.). 

speed-load-distance records (Aug.). 
. . . Greve and Thompson Trophy 
races at Los Angeles won by Michel 
Detroyat. Bendix Trophy won by 
Louise Thaden (Oct.). . . . Harry 
Richman, Dick Merrill, Mrs. Beryl 
Markham. James Mollison fly the 
Atlantic (Oct.). . . . Sikorsky S-43 
amphibian breaks four altitude 
marks (May). . . . British set new 
world airplane altitude mark of 
49,967 ft. (Nov.). 





PENNSYLVANIA. CENTRAL AIRLINES 


SCINTILLA AIRCRAFT MAGNETOS 


As standard ignition equip- 
ment on all Pennsylvania-Cen- 
tral planes today, SCINTILLA 
is helping this outstanding com- 
pany to provide better serv- 
ice than ever before offered be- 
tween Washington, Pittsburgh, 
Akron, Cleveland, Detroit, 
Lansing, Grand Rapids, Mus- 
kegon and Milwaukee. 



• 243,000 miles scheduled 

• 6,000 passengers carried 

• 30,000 pounds of air express 

• 45,000 pounds of air mail 

SCINTILLA MAGNETO CO., INC. 

(Subsidiary ol Bendix Aviation Corporation) 

Sidney, New York 
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Smites, and Aityt&tis 

tour of the flying fields 


» ALABAMA— Hangars are be- 
ing built at Tuscaloosa. Brewton. 
Clanton, Monroeville, and Mon- 
tevallo. The one at Anniston is 
to be finished, and several others 
are contemplated in projects now 

» CALIFORNIA — Dale Hunter 
northern California distributor for 
Porterfield planes, reports the sale 
of one of the little ships to W. F. 
Harbaugh, of Sacramento. . . . 
Tex Hudson heads the newly 
formed Sacramento Flying Club. 
. . . The Long Beach city aviation 
commission has taken action to ac- 
quire 350 acres of additional land at 
the airport. ... A $162,000 WPA 
project will provide two 100x100 ft. 
hangars, an administration building 
and two runways at the Stockton 
Municipal Airport. . . . About 25,- 
000 spectators gathered for the air 
show which dedicated the Modesto 
Municipal Airport. Sixty-six planes 
were present. . . . Floyd K. Wright 
has leased the Santa Ana Airport 


has been opened by Lee Fullerton at 


» CONNECTICUT— Richard Mar- 
key was re-elected president of the 
New London Aviation Club at its 
annual meeting late in October. 
Other officers elected were: Albert 
Nichols, vice-president and secre- 
tary; Joseph Bojorquez, treasurer; 
David Main, assistant treasurer; and 
John Granfield, publicity director. 
... A WPA project will provide 
for construction of two runways at 
Brainard Field, Hartford. They 
will be 3,100 ft. and 3,500 ft. long. 
A $94,719 project for construction 
of a new administration building 
was approved late in November. 

» DISTRICT OF COLUMBIA— 
Samuel J. Solomon, manager of 
Washington Airport, announced 
completion of a project providing 
two paved runways, 4,200 ft. long 
and 3.000 ft. long, taxi strips, hangar 
aprons, and a loading apron. 


» FLORIDA — The Tampa chap- 
ter of the National Aeronautic 
Association has approved the rec- 
ommendation of one of its commit- 
tees that the city set up a special 
aviation department. . . . Lloyd Fales, 
president of the Viking Airport, 
Inc., Miami, has requested the first 
available hangar space at Miami 
municipal Airport. 


>5 GEORGIA — Lane Air Service, 
based at Albany Municipal Airport, 
and which was organized in 1933 by 
Harmon Lane, is now operating two 
ships and expects to take delivery 
on a third this fall. . . . Bibb County 
commissioners have agreed to pur- 
chase 100 acres of land from the 
city of Macon for $7,500 to help the 
city raise the necessary $8,500 for 
completion of the municipal field. 


» IDAHO— Title to the last 160 
acres of land required to complete 
the 960 acre tract for the new 
Boise Municipal Airport is rapidly 
being obtained. The property is 
being acquired through options sub- 
mitted by the owners quoting a 


» ILLINOIS — Quad City Airmen’s 
Association, Moline, early in No- 
vember voted to change its by-laws 
to provide for a board of nine 
elected directors, made necessary be- 
cause of the growth of the club, 
which now numbers 70. . . . The 
recently organized National Aero- 
nautic Association chapter at 
Quincy has about 60 members and 
has purchased a Taylor Cub. 

» INDIANA— Roland Koontz has 
purchased a new Taylor Cub and 
Herbert Bucklin has purchased a 
new Stinson, which arc based at 
South Bend Municipal Airport. . . . 
The Terre Haute board of avia- 
tion commissioners has named 

O. W. Jones superintendent 
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of the Paul Cox Municipal Airport. 
. . . Presidential approval has 
been given to a $667,000 WPA im- 
provement project at the new Ben- 
dix Municipal Airport, South Bend. 

» IOWA — Runways at Iowa City 
Municipal Airport are being cov- 
ered with crushed rock, and one 
of them is being extended from 
2,500 to 3.500 ft. in length. Next 
spring the crushed rock will be cov- 
ered with asphalt. 

» KANSAS — Lawrence city offi- 
cials are considering establishment 
of a $125,000 airport. ... Al- 
though estimated receipts at the 
Wichita Municipal Airport for 
1936 were estimated at only $24,400, 
actual receipts through the first nine 
months of the year totaled $25,642. 

» LOUISIANA— E. E. Elam, man- 
ager of Shushan Airport, New Or- 
leans. is drawing up plans for 
construction of a seaplane break- 
water in the lake. The plans will 
be submitted to the Bureau of Air 
Commerce for approval. Estimated 

cost is $1,000,000. 

» MAINE— The Department of La- 
bor has announced that Caribou 
Airport has been designated as a 
permanent port of entry. The 
radio beacon serving Au 


e Hill i 


completion. . . . Recently elected 
officers of the Portland Aviation 
Club are: Herbert Myers, president; 
Paul Thorndike, vice-president ; 
Olive Fogg, secretary, and Bradford 


» MARYLAND— Dana and Mil- 
lard Tawes have purchased a new 
Taylor Cub, which they will base at 
Lavalette Point Airport, Crisfield. 
. . . Filling of bulkheads at the Balti- 
e Municipal Airport was sched- 


uled t. 




vay e 


n No- 
t total of 


» MASSACHUSETTS — The 
Framingham Air Service, directed 
by Gordon Cameron, operators of 
the Framingham Airport, have pur- 
chased two Cubs. ... The town of 
Canton has voted to purchase the 
runways on the Boston Metropolitan 
Airport in Canton from the airport 
corporation and will lengthen and 


improve the present runways with 
funds furnished by WPA. . . . 
Joseph Garside, manager of E. W. 
Wiggins Airways, operators at the 
Boston Metropolitan Airport in 
Canton, report the recent sale of 
five planes, four Taylor Cubs and 
one Aeronca. . . . Mike Harlow, 
is flying with Inter City Airlines. 

» MICHIGAN — WPA improve- 
ment projects at Rexton and Hes- 
sel call for the installation of con- 
crete runway circles and boundary 
markers. . . . .The $40,000 WPA 
runway project at Battle Creek 
Airport was scheduled for comple- 
tion Nov. 15. . . . The radio station 
at the Capital City Airport, Lan- 
sing, has been put on a 24-hour-a- 
day basis. The regular operator will 
be William Meadowcroft, who will 
be assisted by Tony Winters. . . . 
The WPA has granted $6,035 for 
grading two runways and installa- 
tion of a concrete field circle, boun- 
dary markers and signs at the Man- 
istee Municipal Airport. 

» MISSISSIPPI— Closure of the 
Jackson Airport has been threatened 
unless the city can get immediate 
action on the proposed $480,153 
WPA airport project. So far the 
field has received $58,000 from the 
WPA. ... An air show and Armis- 
tice Day celebration was staged at 
the Newton Airport Nov. 11. 

» MISSOURI— The St. Louis 
Flying Service has sold new Fair- 
child 24 ships to the following : Paul 
Pierson, Terre Haute, Ind., and 
Truman T. Metzel of Chicago, III. 
.... A bill for the creation of a bi- 
partisan Missouri Aeronautics Con 
mission to regulate flying withi 
the state has been drafted by a sul 
committee of the St. Louis Chan 
ber of Commerce Air Board. A 22 ft. 
electrically lighted wind indicator 
been installed on the roof of the 
ministration building of the Lam- 
bert-St. Louis Field, St. Louis. 
Kansas City voters Nov. 3 
approved a million dollar bond issue 
for extensive improvements to the 
municipal airport, including enlarge- 
ment of present runways and sur- 
facing them with reinforced con- 
crete, enlargement of passenger sta- 
tion facilities, revision and improv- 
ment of the field light system, and 
installation of a radio landing beam. 


pal Airport. 

» NEBRASKA— W. J. Hotz, of 
Omaha, has been elected chairman 
of the Nebraska Aeronautics Com- 
mission for a six-months term. He 
succeeds Dr. W. A. Arrasmith of 
Grand Island. . . . Work has started 
on the installation of a new light- 
ing system at the Omaha Munici- 
pal Airport. The cost will be be- 
tween $25,000 and $30,000 and it is 
a WPA project. 

» NEVADA— A new airplane han- 
gar is being constructed by the 
WPA at the Ely Airport. It in- 
cludes a 20-ft. concrete apron in 
front and office space within. 

» NEW HAMPSHIRE — The 
Nashua Board of Aldermen has 
voted in favor of a $100,000 bond 
issue to supply the sponsor's share 
in a number of municipal WPA 
projects. $20,000 of the issue was 
for the municipal airport. 

» NEW JERSEY— Plans are being 
made for formation of a Hadley 
Field, New Brunswick, chapter of 
the National Aeronautic Association. 
Those organizing the group are 
Robert N. Buck of Westfield, Rob- 
ert Jaeckel, of Plainfield, Raymond 
J. Zilch of Highland Park and 
Leslie Cramer of New Brunswick. 

. . . Late in November the Red 
Bank Airport, which is operated by 
John F. Casey as the Airview Fly- 
ing Service, celebrated its tenth an- 


» NEW MEXICO— Necessary land 
for a municipal airport at Albu- 
querque is under option to the city 
and a WPA project for its improve- 

shortly. $850,000 wi/be spent on 
the project of which $100,000 is to 
be put up by TWA as sponsor’s 
share. The airline will then lease 
the field for a twenty-year period. 

» NEW YORK— M. F. Steffen re- 
ports that there are 45 men (pilots 
and students) flying from his han- 
gar at Buffalo Airport at the pres- 
ent time. . . . The Rochester City 
Council is considering a $288,000 im- 
provement project at Rochester Air- 
port. . . . The Glens Falls Common 
Council has authorized construction 
of a steel hangar instead of a 
wooden hangar at the Airport. 
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BOEING SCHOOL of 
AERONAUTICS wants only 
you men who are determined to 
“go places” in a great new industry 

A VIATION is expanding! Today, in the U. S. alone, plane 
.builders have orders in excess of $30,000,000; and lines 

For properly-qualified men, the aviation industry will offer 
opportunities. 





Clippers zoom out over the great San Francisco bay bridges. 
You'll find 13 airports within a radius of 24 miles. Excellent 

School facilities include 15 modern shops and laboratories; 
10 planes, from a 165 h.p. trainer to a 1350 h.p. multi-motored 
transport; a veteran staff of 30 instructors— specialists with up 
to 24 years experience. (Only a! Boeing School do you find an 

For facts about every phase of Boeing School "career." flying 
and choose die Nation's outstanding School of Aeronautics. 




Next regular enrollment March 29 


mber grad 

>V ToccidcntaIcs S. A., Rolls 1 
, China National Aviation 


sn-odTo 


ANNOUNCING 

“AIR TRANSPORT ENGINEERING” and 
“PRACTICAL AERONAUTICAL ENGINEERING” 

Two new courses, created after 38 months of preparation 
—and extensive consultations with engineers of leading 

Graduates will find excellent opportunities in the engi- 
neering fields of Design, Transportation, Sales, Flight, Pro- 
duction — and in automotive, semi-technical and general 

covers ^equivalent of 3 years of college. Prerequisite : 




Yum in High School Yean in College Phone 


P. 0. Addreu City- 
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MORE ACCURATE 
YET SAVES HOURS 

on Every Motor Overhaul 

— the Black & Decker Method of 
Airplane Valve Reconditioning 



THE BLACK & DECKER VIBRO-CENTRIC VALVE SEAT 
GRINDER quickly produces a smooth, highly polished valve scat j 
with the accuracy specified by aircraft engine manufacturers. A I 
self-centering pilot in the valve guide assures perfect centering 
of the grinding stone. And the high spindle speed of the driving | 



THE BLACK & DECKER UNIVERSAL SUPER - SERVICE 
VALVE REFACER quickly puts a new, true-fitting face on any 

from 5/16' to 11/16", at any angle from 15° to 90°. A precision I 
machine in every way, it combines with the Vibro-Ccntric Grinder I 
in turning out aircraft valve work of the highest accuracy. 

ASK YOUR JOBBER to demonstrate this faster, better valve 
Black & Decker Mfg. Co., 738 Pennsylvania Ave., Towson, Ivld. 


BLACK & DECKER 

World’s Largest Manufacturer of 

PORTABLE ELECTRIC TOOLS 
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The major aeronautical 
event of the year — in the 
richest air market in America 

See You at 
the Air Show 

Every branch and department of the 
aviation industry is setting its course for 
the opening of the National Aviation Show 
in Grand Central Palace, January 28th! 
For ten days the Palace will be the home 
hangar of pilots, manufacturers, instruc- 
tors, air line executives and thousands of 
prospective new members of our air 
minded fraternity. 

Every kind of aviation exhibit will pre- 
sent the 1937 keynote of aerial progress 
on parade — aircraft, engines, accessories, 
newest technical devices, Government 
exhibits, airports and airways, schools, 
model aircraft and dozens of new 
advances. 

Join the crowd of the nation's aeronau- 
tical leaders! They'll all be there! It'll be 
the greatest assembly of the industry in' 
history — and everything timed to coincide 
with the meetings of leading organizations 
in aeronautics devoted to science, pro- 
motion and practical development. 


MANUFACTURERS: This is your sho» for 1937. Join 
lion ^nee’ roMrOofion'wiro M onco to G. A^Roraon!. 



NATIONAL 

AVIATION 

SHOW 


GRAND CENTRAL PALACE 
New York City 

Jan. 28th to Feb. 6th 



(Continued from page 56 ) 

» NORTH CAROLINA — Johnny 
Terrill, who operates the Terrill 
Flying Service at Lenoir, has pur- 
chased a new Waco cabin through 
Reavis Nelson of the Cannon-Nel- 
son Aircraft Corporation of Char- 
lotte. . . . Early in November bids 
were asked for the complete light- 
ing of the Greensboro-High Point 
Airport. The Greensboro City 
Council has relinquished its lease 
on the field, turning it over to the 
county for administration. . . . The 
Seaboard Flying Service began op- 
erations Nov. 1 at the Elizabeth 
City Municipal Airport. Manager 
of the service is A. C. Stratton. J. 
D. Driskill is in charge of flying. 

» OHIO — Rapid moves to enlarge 
Transcontinental Airport, Toledo, 
to accommodate planes in coast to 
coast service, are being made by 
the city. The city has voted to pur- 
chase the airport, for $65,000, from 
a private company of citizens who 
developed the 535-acre tract in 1931. 
$5,000 is being sought by city 
officials for installation of lights at 
the Dayton Municipal Airport at 
Vandalia. 


» OKLAHOMA— Oklahoma's first 
air pilot’s association was formed at 
Tulsa on Nov. 21 at a meeting of 
more than 100 aircraft operators 
from over the State. It will be 
known as the Oklahoma Chapter of 
the National Aeronautic Associa- 
tion. Duncan A. McIntyre, was 
unanimously elected governor, Cleo 
W. Clifford was elected secretary- 
treasurer. Clifford is the present 
secretary of the N. A. A. Tulsa 
Chapter. 


» OREGON — The second North- 

was scheduled to meet in Portland 
Dec. 4 and 5 with James Ford, 
manager of the Spokane Chamber 

K. Coffey, governor in Oregon for 
the National Aeronautic Associa- 
tion and president of the Portland 
Aero Club as vice-chairman and 
chairman of the program committee. 

at the Springfield Airport early in 
November and formed a Springfield 
chapter of the Oregon Private Fly- 
ers' Association. The group is 
headed by M. R. Timmerman as 
president and Art Severson as secre- 
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» PENNSYLVANIA— More than 
90 men are at work on an airport 
improvement project at Waynes- 
boro. The north-south runway, taxi 
strip and apron have been maca- 

» WISCONSIN— The WPA has 
allotted a second appropriation of 
$159,000 for improvements at the 
Milwaukee County Airport. To- 
tal thus far allocated is $318,000. 

. . . Howard Morey, manager of the 
Royal Airport, Madison, has been 
elected vice-governor of the Wis- 
consin chapter of the N.A.A. 
Harrisburg’s million dollar airport 
improvement project is scheduled 
for completion next June 1. 

» SOUTH CAROLINA — Improve- 
ments at the Woodward Airport 
at Camden include mowing the field 
and painting the hangar. . . .William 
N. Craig, of the Hawthorne Flying 
Service, Charleston, recently pur- 
chased a new Taylor Cub. 

» SOUTH DAKOTA— It is ex- 
pected that work on the new ad- 
ministration building at the Huron 
Airport will be completed by Jan. 
1. The building is made of cut 

ured 32x53 ft. ? 

» TENNESSEE— Air Service & 
Sales, Inc., Chattanooga, has sold 
a new Taylor Cub to the Cleveland 
Flying Club. . . . The new munici- 
pal airport on Murfreesboro Road. 
Nashville, was dedicated before a 
crowd of more than 40,000 people 
Nov. 2. 

» TEXAS— Concluding without a 
mishap a Texas aerial tour of nearlv 
1.000 miles, a good-will flight of 
eighteen planes broke up at San 
Antonio Nov. 15. 

» UTAH— The first shovelful of 
earth on Salt Lake City’s $1,072,- 
000 WPA airport improvement proj- 
ect was turned by Governor Blood 
late in October. Of the total cost 
the city will contribute $222,000, 
largely in materials and supervision, 
and the county will supply $75,000. 
» VIRGINIA — In November a 

drainage system for the runways 
a* Preston Glenn Airport, Lynch- 
burg. was completed. The project 
cost $1,200, the money having been 
appropriated by the city council. . . . 
Two of the three runways at the 
central airport at Holston Institute, 
which will serve, Bristol, Johnson 
City and Kingsport, were com- 


pleted in November, at which 
time 80 per cent of the grading 
work was finished. The field is a 
$600,000 WPA project. 

» WASHINGTON— The lease held 
by James Leachman on the Walla 
Walla Municipal Airport has been 
extended to Sept. 30, 1938. I -each- 
man has managed the field for the 
past year. Under terms of the lease 
all operating revenues will go to 
him. The city pays $48 a year for 
operation of the beacon and border 
lights. 

» WYOMING— Bv late November 
a $40,000 WPA project to oil run- 
ways at the Wardwell Airport, Cas- 


Schools 

» The Boeing School of Aero- 
nautics, Oakland (Cal.) is devel- 
oping practical air transport and 
aeronautical engineering courses de- 
signed to qualify students for engi- 
neering jobs in aircraft operations 
and manufacture. Combining prac- 
tical and technical training, the new 
courses are being shaped along lines 
developed by conferences with out- 
standing engineers in leading com- 
panies in the field of aircraft opera- 
tion and construction. The course 
will be of 24 months’ duration, with 

years of pre-engineering at an ac- 
credited college or university. The 
aeronautical engineering course will 
include practical training covering 
construction of planes and compo- 
nent parts, building, repair, main- 
tenance and installation of radio and 
instrument equipment, and the over- 
haul and installation of engines used 
in training and transport planes. 

» Park Air College, East St. 
Louis, (111.) has inaugurated an air 

uXTtudents'mid airline men.^'he 
course qualifies the students to take 
the Federal communication, exam- 
ination for radio telegraph operat- 
ors. third class license, and radio- 
phone operators, second class li- 
cense. Charles J. Schwarz, associ- 
ate professor of radio, is in charge. 

» Following established custom, the 
Ryan School of Aeronautics, 
Lindbergh Field, San Diego (Cal.) 
was host cn the night of Oct. 30 
to more than 100 couples at its an- 
nual student Hallowe'en party and 
dance. 
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▼ Who's 
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iMatuH i ?M$de 

Who's who and what they are doing 


» The aeronautical world can 
ill afford the loss of Juan de la 
Cierva, who died in an airplane 
accident near Croydon Airdrome, 
England, on Dec. 9. The term "au- 

Cierva, whose life work in the de- 
velopment of safety in aircraft led 
to the first practical rotating wing 
machine in 1924. From then until 
1933 he continued his experiments 
until he had stripped his original 
model of wings, elevator, struts, and 
rudder, and at the time of his death 
was working on the elimination of 
the propeller. In 1929 Harold F. 
Pitcairn purchased the Cierva basic 
patents and formed the Autogiro 
Company of America. Cierva acted 
as consultant, making yearly visits 
to the United States from 1929 to 
1933. This company functioned as 
a holding company, licensing the 
patents to Kcllctt Autogiro Com- 
pany, Pitcairn Autogiro Company, 
and- Buhl Autogiro Company. Thus 
all autogiros manufactured in 
America have their origin in the 
Cierva patents. Mr. Cierva was 
born in Madrid in 1896 and was 
graduated as engineer from the Spe- 
cial Technical College of Madrid 
in 1919. He was technical engineer 
for Cierva Autogiro Co., Ltd., of 
England. Recognition of his con- 
tribution to aviation came in the 
form of the F.AI.’s second prize 
in 1926 and its gold medal in 1932; 
an honorary degree conferred by 
Stevens Institute of Technology; 
the Daniel Guggenheim gold medal; 
the Cresson Medal of the Franklin 
Institute of Philadelphia; the John 
Scott Medal: and the Collier Avia- 
tion Prize for 1931. Mr. Cierva 
was a member of the Consejo Su- 
perior de Estudios y Pensiones para 
Extranjero, Association of Spanish 
Civil Engineers, the Association of 
Aeronautical Engineers of Spain. As- 
sociate Fellow of the Royal Aero- 
nautical Society, Honorary Member 


of the A.I.D.A. of Italy, member 
of the Societe Francaise de Loco- 
motion Aerienne, of the British, 
German, French, Spanish and Bel- 
gian Aero Clubs, Chevalier of the 
Legion of Honor and the Order of 
Leopold, and held the Cross of Al- 
fonso XII. 

» At Roosevelt Field, L. L, the 

president, W. D. Guthrie, to suc- 
ceed George W. Orr, who resigned 
to become vice-president of Vick 
Chemical Company. Mr. Guthrie 
became connected with the opera- 
tion in 1929, in the accounting de- 
partment, and was made successively 

member of the Board of Directors, 
operations manager, and during the 
past year vice-president in addition 
to his office as treasurer. Mr. 
Orr served as Governor for New 
York State for the N.A.A., is per- 
manent chairman of the New York 
State Aviation Association, and a 
member of the Institute of the Aero- 
nautical Sciences, and the Board of 
Governors of the Aeronautical 
Chamber of Commerce. 

» Ernest W. Dichman has been 
appointed sales and service manager 
of the Chance Vought Aircraft di- 
vision of United Aircraft, succeed- 
ing the late Robert Witiieck. Mr. 
Dichman received flight training 
with the Army Air Corps during 
the war, and on returning to the 
United States served for ten years 
with the engineering division at Mc- 
Cook Field. In 1929 he joined Fair- 
child Aviation Corporation as chief 
engineer, since 1932 has been con- 
sulting engineer with Chance 

» To care for its rapidly ex- 
panding export market, Bendix Avi- 
ation Corporation has placed How- 
ard S. Welch at the head of its 
export organization, with responsi- 
bility for foreign sales of its auto- 



trial products. Mr. Welch was for- 
merly president of Studebaker- 
Pierce Arrow Export Corporation, 
and since 1935 chief of the Auto- 
motive and Aeronautic division of 
the Department of Commerce. His 
headquarters will be in New York. 

» Orval M. Mosier has resigned 
as city manager of Oklahoma City 
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to take charge of public relations 
and general business promotion for 
Braniff Airways, Inc., particularly 
in connection with the proposed ex- 
tension to Mexico City. 

» The recently formed Pennsyl- 
vania-Central Airlines Corporation 
has installed the following person- 
nel: W. S. Rosenberger, operations 
manager, with W. R. Manchester, 
Lutiier Harris and R. W. Coulter 
as assistants; D. A. Duff, director 
of sales and advertising; M. C. 
Benney, manager of passenger serv- 
ice; J. J. O'Donovan, eastern region 
traffic manager; Howard E. Ken- 
nedy, western region manager; R. 
L. Baker, chief pilot. 

» John W. Poole has opened of- 
fices at 369 Lexington Avenue, New 
York City, as consultant to manu- 
facturers and users of lubricants. 
Mr. Poole is a graduate of M.I.T. 
and served on its staff for four 


» In recognition of his record as 
general traffic manager since join- 
ing Western Air Express last 
spring, Thomas Wolfe has been 
promoted to vice-president in charge 
of traffic. Mr. Wolfe had formerly 
been district traffic manager for 
United Air Lines in Chicago. 

» Two new directors have been 
added to the board of Transcon- 
tinental & Western Air: Paul E. 
Richter, vice-president in charge 
of operations, and Howell Van 
Gerbig, financier and pilot. Mr. 
Richter has been active in air trans- 
port since 1926. In 1934 he succeeded 
Jack Frye as TWA operating vice- 
president. 

» At the recent convention of the 
Airline Pilots Association, David 
L. Behncke was re-elected presi- 
dent. Following officers were 
elected: L. W. Harris, secretary; 
C. T. Robertson, treasurer; T. O. 
Hardin, 1st vice-president; vice- 
presidents, C. H. Dolson, A. D. 
Durst, Walter Eefsen, R. T. Els- 
more, M. B. Freeburg, F. W. 
Kelly, F. B. Kern, E. J. Martin, 
Jack O'Brien, V. I. Powers, S. E. 
Robbins, W. B. Smith, S. J. Wil- 
liamson. 

» Pan American’s president and 
general manager, Juan T. Trippe, 
has been elected a director of the 
Chrysler Corporation. 


The Navy in 1936 

( Continued from page 23) 


cident with the advancement of the 
flying units must come the provision 
for proper upkeep facilities, not only 
to meet the needs of the moment and 
immediate future but so designed as 
to form the nucleus for rapid and 
efficient expansion in the event of a 
national emergency. The Navy has 
made a most creditable showing in 
the face of existing handicaps dur- 
ing the past year by overhauling 
544 airplanes and 1,135 engines, 
which is an increase of 12 per cent 
in aircraft and 45 per cent in engines 
over the number overhauled during 
the fiscal year 1935. Additionally, 
an increase was made possible in 
the number of flying hours between 
routine overhauls for both airplanes 

In connection with the necessary 
distribution of air-craft for overhaul 
and for the delivery of new air- 
craft, the Navy has continued its. 
policy of ferrying planes between the 
west and east coasts. Last year a 
total of 492 transcontinental flights 
were made in naval aircraft, by naval 



construction of naval aircraft are 
subjected to severe operating condi- 
tions. The field is a constant battle 
ground, the scene of a continuous 
struggle to improve in lightness, 
strength, resistance to wear, to 
fatigue and to corrosion. 

THE expansion of Naval Aviation, 
as authorized in the Vinson-Tram- 
mell Treaty Navy Bill of 1934, made 
necessary the immediate acquisition 
of additional shore facilities. Ac- 
cordingly, on Oct. 26, 1935, a Presi- 
dential Executive Order directed the 
transfer of Rockwell Field, San 
Diego; Luke Field, Pearl Harbor; 
Old Bolling Field, Anacostia, D. C., 
from the custody of the War De- 
partment to the Navy Department, 
and the Naval Air Station, Sunny- 
vale, California, from the custody of 
the Navy Department to that of the 
War Department. With the partial 
exception of Rockwell Field, the 
Army is continuing its occupancy 
until such times as facilities else- 
where can be developed for their 
activities now based at these places. 

In accordance with the stipulations 
of the Vinson-Trammell Bill that 
not less than 10 per cent of all Naval 
air-craft and engines must be manu- 


factured at Government plants, an 
order for 85 training planes based 
on the experimental XN3N-1 air- 
plane, built at the Naval Aircraft 
Factory, and their engines, is under 
way. Deliveries of these products 
commenced in June, 1936. The ex- 
pansion of the factory necessary to 
manufacture these required aircraft 
and engines has been accomplished, 
through the allocation of $2,708,000. 

In order that the training pro- 
gram for the additional necessary 
number of Naval aviators should 
not be handicapped, development 
plans were drawn up and approved 
for the Naval Air Station, Pensacola, 
Florida. These plans provide for 
the expansion and modernization of 
the station by the replacement of old 
facilities and provision for a number 
of new ones. 


T HF. large increase in aviation 
training at Pensacola was brought 
about primarily through the initia- 
tion of training of Naval cadets to 
meet temporarily the shortage of 
Naval aviators. During the fiscal 
year 1936, 494 civilians were ap- 
pointed aviation cadets and ordered 
to Pensacola for flight training. 
These cadets upon completion of 
their course, are being ordered to the 
operating squadrons of the Fleet and 
to the Marine Corps for three years 

In addition to the formation of 


plying them with aircraft, steps have 
been taken to effect procurement of 
planes for the aircraft carriers York- 
town and Enterprise and six new 
cruisers. Further, actual delivery 
has been effected, to the Service, of 
370 airplanes and 468 engines in- 
corporating advanced performance. 

As already pointed out, aircraft 
are being procured as new squadrons 
are formed and new surface ships 
completed. On June 30, 1936, there 
were on hand 977 service and 244 
obsolescent aircraft in the Navy. It 
has been estimated that by the year 
1942, when the present building pro- 
gram will have been completed, the 
Navy will have on hand approxi- 
mately 1,910 airplanes. These air- 
planes will be procured through the 
medium of an orderly and continuous 
building program, this method hav- 
ing been found to best meet the re- 
quirements of the Naval Service. 
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Effortless Piloting 


On the World's 
Fastest Airplanes 

Fine control is an inherent characteristic of Seversky 
aircraft, world-famous for their speed. Effortless pilot- 
ing is the result of the almost complete elimination of 
friction by Fafnir Ball Bearings. 312 Fafnirs are used 
on each Pursuit — involving half a dozen different se- 
ries — and many others are to be found in the Seversky 
BT-8 and Amphibian illustrated. As a result, prac- 
tically no maintenance of joints is necessary . . . the 
life and usefulness of the plane is greatly increased. 

Fafnir developed the original line of ball bearings 
for control systems. Today, Fafnir offers the most 
comprehensive range of aircraft bearings available. 


Fafnir’s factory engineers will be glad to give you the 
benefit of their accumulated experience. Write The 
Fafnir Bearing Company, Aircraft Division, New 
Britain, Connecticut. Atlanta — Chicago — Cleveland — 
Dallas — Detroit — Kansas City — Los Angeles — New 
Y ork — Philadelphia — Seattle. 


\ \ \ M I Willi 

FAFNIR BAX.L. BEARINGS 


The Army in 1936 


(Continued / 

lions have been provided for the op- 
erations of the navigator, radio op- 
erator, gunners, and bomber, as well 
as for the crew off duty. With all 
of these facilities, the airplane can, 
in addition, carry its full load of fuel 
and bombs. 

Weather conditions have ceased to 

work which they had in the past. With 
the blind flying and navigational in- 
struments in airplanes, and the spe- 
cial training being given to air per- 
sonnel, it is now possible for air- 
planes to take off in weather hereto- 
fore considered impossible. With the 
extensive flying range of new 
bombers, the mere matter of two or 
three hours blind flying has little, 
if any, influence upon the airplane 
reaching its ultimate objective. This 
has been borne out in numerous in- 
stances. For instance, the personnel 
flying the Clipper ship from San 
Francisco to Honolulu have de- 
liberately flown off their course in 
order to strike bad weather so as to 
determine its effect upon accuracy 
of navigation and the ability of the 
crew to carry on in spite of such 
obstacles. A short time ago a crew 
of the 19th Bombardment Group 
from Rockwell Field took off from 
that place, with a 300-ft. ceiling, 
climbed up through the fog. reached 
an altitude of about 1,200 ft. in the 
clear, flew above the clouds to the 
gunnery range at Muroc, about 175 
miles away. They came into good 
weather over the desert, and dropped 
their bombs on the targets. Thev 

then returned to San Diego by using 
the radio beam, dropped down 
through the clouds and made a suc- 
cessful landing at their home sta- 
tion. In the future such operations 
will be the rule rather than the ex- 
ception. Therefore, in order to pro- 
vide proper aerial defense, we must 
plan on using the instruments we 
have to the limit of their capabilities. 
In other words, extended flights will 
be the rule rather than the exception. 

With main and advanced 

AIR BASES established at various 
points along our coasts and in our 
territorial possessions the long-range 
reconnaissance bombing planes can 
take off with the maximum amount of 
fuel with reasonable assurance that 
they will accomplish their mission 
in National Defense. 


m page 22) 

Thus far only the capabilities and 
limitations of our own personnel 
and equipment have been considered. 
There is no reason to believe that 

will not have in the near future, 
planes of equal performance. Pos- 
sessing the equipment, it can be ex- 
pected that the training of their 
personnel in its use will be equal to 
ours. It therefore behooves us to 
take the necessary defensive meas- 

A study of the aerial defense of 
our coastal frontiers indicates that 
with planes now in existence in the 
services, operating under such condi- 
tions as imposed by the provisions 
of plans already formulated in 
“Joint Action of the Army and 
Navy,” which plans include those 
for the operation of both Army and 
Navy aircraft in any emergency in- 
volving both, it is possible to make 
the necessary reconnaissance flights 
and still carry a considerable re- 
serve fuel supply as a factor of 
safety. Reconnaissance planes mak- 
ing frequent flights over strategic 
areas would certainly provide a 
threat to any enemy force approach- 
ing our frontiers by land or sea. 
would make it possible to observe 
their movements, and make those 

THE AERIAL DEFENSE of our 
coastal frontiers necessitates certain 
strategically located air bases. Some 
of these installations have already 
been established but many remain to 
be established. With these bases, and 
in view of the fact that it has been 
demonstrated many times in the past 
that air concentrations are now mat- 
ters of hours rather than days, we 
could be reasonably assured of an 
effective aerial defense. 

Pursuit has now lost its marked 
superiority in speed, and with the 
wide variety of targets available to 
long range bombardment, it is out 
of the question to expect that pursuit 
can be so placed as to intercept all 
air raids. The number of pursuit 
airplanes required to perform that 
mission would be staggering. 

A study of the aerial defense of 
our eastern frontier indicates that if 

seized and occupied by an enemy 
force, possessing air equipment as 
outlined above our entire industrial 


area with thousands of profitable 
targets, as well as the Panama Canal 
so essential to the maneuvering of 
our Fleet, would be vulnerable to 

The solution of the problem lies 
in providing an Air Force possessing 
equipment which has now been de- 
veloped, under such leadership and 
methods as dictated by the provisions 
of “Joint Action of the Army and 

gressor approaching our frontiers 
on his air bases and attacking with 
aerial bombs his aircraft carriers, 
troop transports and battleships. 

When the subject of hitting the 
enemy is mentioned there is imme- 
diately brought to mind, first, the 

reconnaissance, in order to find the 
hostile targets, and secondly, train- 
ing in the accurate dropping of 
bombs. 

IT IS ESSENTIAL to our defense 
plans to have air units so well trained 
that regardless of the weather or the 
character of the ground or water 
over which they work, they must be 
able to accurately locate their objec- 
tives and then drop their bombs to 
make hits. This then necessitates 

trained that they can navigate over 
water and land with equal effective- 
ness and be able to locate their posi- 
tions at all times so accurately that 
the supporting attacking aircraft, 
coming from a distance, will have 
little or no trouble in finding and 
identifying the target. Similarly the 
bombers must be able to take 
off in any kind of weather, with 
a load of bonVbs, direct their 
airplanes to a previously designated 
location, or to a point to which the 
target has moved, and be able in 
spite of cold, fatigue, excessive 
strain, or bad weather to release their 
bombs so as to hit the objective. 

Having been provided with the 
proper equipment, there are then two 
fundamental objectives of training 
which must be attained : First, ability 
to find the target; and second, hav- 
ing found it, to hit it. The results 
attained by the air forces of the prin- 
cipal foreign powers, as well as by 

exercises, both while acting alone 
and while acting in cooperation with 
the Navy, have shown that these 
results have been attained and that 
an air force is today one of the prin- 
cipal means of insuring the success- 
ful defense of a nation. 
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BUILD LIGHTER and BUILD STRONGER 


WITH 



USS STAINLESS STEEL 


Yes, it is a fact! 

With brilliant stainless steel, aircraft 
can be builtlighterand built stronger 
than with any other metal or alloy. 
Yes, lighter and stronger . . . both 
at the same time! 

The explanation ? Simply that 
stainless steel offers the greatest 
strength-weight ratio of all commer- 
cial metals — and that it is the only 
metal or alloy which is completely 
immune to atmospheric corrosion. 

Because of this fortunate combina- 
tion — extraordinary tensile strength 
plus immunity to atmospheric corro- 
sion — the aircraft designer is free to 
build up thin members of USS Stain- 
less Steel into light-weight sections 


and trusses of tremendous strength. 
And by using the “Shotweld” process 
of stainless steel fabrication, he can 
eliminate objectionable rivets, 
strengthen his plane, perfect his 
streamlining. The plane constructed 
of USS Stainless Steel becomes vir- 
tually one strong homogeneous metal 
unit; fuselage, wing structure, motor 


supports and landing gear all welded 
together. 

To aircraft designers and fabrica- 
tors, USS Stainless Steel offers a 
challenging opportunity to build new 
planes which are lighter and stronger, 
faster and safer. 

For further information on the Sea Bird, write 
Fleelwings, Inc., Bristol, Pa.; on the “ Shot- 
weld ' ” process, write Edw. C. Budd Mfr. Co., 
Philadelphia, Pa.; on the properties and 
opportunities offered by USS Stainless Steel, 


U-S-S STAINLESS STEEL 

AMERICAN STEEL & WIRE COMPANY, Chicago and New York 
CARNEGIE-ILLINOIS STEEL COMPANY, Pittsburgh and Chicago 
NATIONAL TUBE COMPANY, Pittsburgh 


UNITED STATES STEEL 
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HERE IS THE OIL YOUR ENGINE NEEDS . . . 
if yours is a small, low-powered plane, or if you fly under very cold conditions 


Oix months AGO, Socony- Vacuum introduced 
Aero Mobiloil “Gray Band,” the oil your en- 
gine needs— now that winter’s set in in earnest. 

When the temperature reaches the freezing 
point— and below— the summer oil in your tank 
thickens, making starting difficult. 

But there’s no need to worry about cold starts 


and attendant cylinder “scuffing” with this free- 
flowing, double-range oil to protect your engine. 

Aero Mobiloil “Gray Band” is especially re- 
fined for winter operation. It meets the require- 
ments of leading light engine manufacturers — and 
those of the U. S. Army and the U. S. Navy. This 
justifies your confidence in Aero Mobiloil, too! 



' INTERNATIONAL 


Socony -Vacuum Oil Co. 

INCORPORATED 




Europe Rearms 

( Continued froiji-pagc 30) 

to visit Italy during our recent visit 
abroad. We have heard enough, 
however, from a number of people 
who have recently been in Aero- 
nautical Italy, to be assured that 
Italy is not lagging behind the rest 
of Europe in developing her military 
aviation. Actually, Italy is the only 
one of the major powers in Europe 
that has recently been on a full 
wartime footing and there is little 
doubt but that her air forces must 
be rated among the top flight of 
European air power. Although she 
may not have as large an air force 
in numbers as .Russia, there is little 
doubt but that the quality of most 
of her equipment is first rate. Her 
research facilities as exhibited in the 
huge aeronautical city of Guidonia 
certainly rank with the German 
D.V.L, at Adlershof, the British 
works at Farnborough and at Ted- 
dington, and probably with our own 
NACA at Langley Field. 

Furthermore, Italy is known to 
have a large list of both active 
and reserve military pilots of first- 
rate ability. If, as we have guessed 
Germany’s strength in machines ex- 
ceeds her man power, and, if re- 
ports of Italy’s large reservoir of 
trained pilots are accurate, the com- 
bined air forces of these two great 
powers should be powerful indeed. 

FOR FIFTEEN YEARS after the 
close of the World War, France held 
a position of No. 1 air power in the 
world. Whether or not she has 
counted too heavily on the coopera- 
tion of Russia's air fleet, or whether 
her development work has been 
hamstrung by internal economic and 
political difficulties, she appears to 
have definitely slipped from her posi- 
tion of leadership. Most significant 
of the trend of affairs in France is 
the present move toward the na- 
tionalization of the aircraft indus- 
try. Briefly, the plan consists of 
the purchase of a controlling in- 
terest in the aircraft manufactur- 
ing companies by the state. The 
country is to be divided into four 
manufacturing districts, geograph- 
ically, each district being under the 
direct control of the Air Ministry. 
So far the plan has resulted only in 
the organization of one district, the 
Department de l'Ouest, — and in a 
great deal of internal confusion. As 
might be expected, serious differences 
of opinion have arisen as to what 
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constitutes a yfoir price for the gov- 
ernment to pay for its controlling in- 
terest. Actually the final decision 
rests in the hands of a board of arbi- 

of its membership, controlled by the 
government. Ultimately, then, the 
plan consists essentially in condem- 
nation proceedings by the govern- 
ment with purchase on its own 
terms. Whether or not the plan can 
be carried through to a point where 
efficient production can be obtained 
before some European crisis devel- 
ops is an open question. Internal 
difficulties created by this move 
might easily create a very serious 
situation in the French procurement 
of aircraft in any sudden emergency 
of the near future. 

A LTHOUGH French manufactur- 
ers exhibited a number of new and 
up-to-date military designs at the 
Paris Salon, a few of them had so far 
been actually flown and fewer ap- 
parently were in active production. 
It is dangerous of course to gen- 
eralize too broadly on the basis of 
limited observation, but we received 
a distinct impression that French 
aircraft, both military and commer- 
cial, had not been advancing, both 
as to quantity and as to quality, at 
as rapid a rate as those of the other 
European powers. 

England, characteristically per- 
haps, was slow to accept the chal- 
lenge of an air armament race in 
Europe. Well over a year ago, 
however, she recognized that her in- 
sular position in Europe had van- 
ished and that her frontier was not 
the cliffs of Dover but was actu- 
ally on the banks of the Rhine. 
The wheels of air force expansion 
which started moving slowly twelve 
months ago arc now whirling at top 
speed and are just beginning to 
grind out real production. For 
months the day by day debate in 
the Commons and in the Lords has 
been concerned chiefly with aerial 
defense, with balloon barrages, with 
procurement of aircraft and engines, 
with the now famous “Shadow 
Scheme" and with diplomatic ques- 
tions of war and peace on the con- 
tinent. The turn of events of the 
past months has created a condi- 
tion closely akin to panic in British 
aviation circles, and plane and en- 
gine factories everywhere are op- 
erating in high gear on practically 
unlimited orders to produce as 
many of the best types of aircraft 
as they are able to turn out up to 
the end of the year 1937. The pres- 


sure to produce military aircraft has 
had one result of interest to u». 
British and other commercial air 
transport interests in Europe have 
been purchasing American-built air- 
liners because their own builders 
are too preoccupied with military 
production to give more than pass- 
ing attention to commercial types. 

The so-called “shadow” plan men- 
tioned above deserves some discus- 
sion. It is actually in use for both 
airplane and engine production in 
England at the present time. It 
consists primarily of taking an ac- 
cepted design and farming out the 
parts manufacture to plants scat- 
tered over a wide area, then feeding 
all the finished parts into a central 
assembly plant. The plants selected 
to make the parts need not have had 
anything previously to do with the 
manufacture of airplanes or aircraft 
engines, although they would natur- 
ally be selected because their tooling 
or equipment lends itself readily to 
the manufacture of the parts. Thus 
the aircraft industry would be re- 
sponsible for the actual design of 
certain types, but the burden of pro- 
duction would be shouldered by some 
of the other industries. In normal 
times these so-called “shadow 
plants” would produce only enough 
parts to provide the necessary ex- 
perience for their personnel, but in 
times of emergency, both the per- 
sonnel and the equipment could be 
expanded to any desired level. 

CLEARLY the major weakness of 
the shadow scheme would be the 
total interruption of the auxiliary 
production in case one of the parts 
producers were bombed out of ex- 
istence. In order to eliminate this 
possibility it is necessary to develop 
a series of production chains with 
more than one company manufac- 
turing the same part. Thus, if one 
or more units were destroyed, the 
others producing the same parts 
could be expanded to make up for 
the loss. Considerable opposition 
arose, led by Lord Nuffield, manu- 
facturer of Morris automobiles. It 
was argued that more effective and 
quicker production could be ob- 
tained by farming out orders for 
complete airplanes and engines to 
concerns who were tooled up for 
other work but who might easily 
swing over into the aircraft field. 
The present government felt, how- 
ever, that the shadow plan offered 
the best “out,” and Lord Nuffield 
retired from the scene of battle to 
( Turn to page 73) 
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7 B O El N G 

"FLYING FORTRESS 


This giant 4-engined bomber — America's largest 
land-plane and the fastest bombardment plane 
in the world — is one of thirteen now being built 
for the U. S. Army Air Corps by the Boeing Air- 
craft Company of Seattle, Wash. — another of 
the many builders of aircraft and aircraft equip- 
ment who employ NORMA-HOFFMANN PRE- 
CISION BEARINGS. They are here used in the 
Boeing plane proper — in the Sperry Gyropilot — 
in the Pioneer Turn-and-Bank Indicator — and in 
the Pioneer Autosyn Tachometer. 


The NORMA-HOFFMANN PRECISION line of 
ball, roller and thrust bearings comprises 108 
distinct series embracing over 3000 catalogued 
sizes including the aircraft control bearings pic- 
tured above— a PRECISION BEARING for 
every load, speed and duty. Write for the 
Catalog. Let our engineers work with you. 


Where the bearings must not fail— on land, at 
sea, or in the air— NORMA-HOFFMANN PRE- 
CISION BEARINGS are the choice of engineers 
and designers of planes, engines, (including 
superchargers), engine accessories, control ap- 
paratus, instruments, radio equipment, cameras, 
and landing field equipment. 


NORMA-HOFFMANN BEARINGS CORPORATION, STAMFORD, CONN., U. S. A. 

PRECISION BALL, ROLLER. AND THRUST BEARINGS 


Is Equipped With 


w /aYa\ /a 


PRECISION BEARINGS 
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FOR UTMOST SAFETY 
THEY SPECIFY... 


ROEBUNG 
AIRCRAFT CORD 


T O insure utmost safety and dependabil- 
ity, the controls of the new Curtiss A- 18 
U. S. Army Attack monoplanes, as well as 
other Curtiss planes, are equipped with 
Roebling Aircraft Cord. Roebling Thimbles 
and Roebling Electrical Wires for light- 
ing circuits are also standard equipment. 
The Curtiss A- 18 is said to be the world's 
fastest multi-motored plane. flj Roebling 
Aircraft Cables are the choice at Curtiss as 
they are at most of America’s principal air- 


craft manufacturing plants. 

Roebling Wire Aircraft Products include: — 
Tinned Aircraft Wire; ig-tvire Aircraft 
Strand, Tinned or Galvanized; Aircraft Cord 
{6x 7, 7*7, 7 x it;), Tinned and Galvan- 
ized; Ferrules and Thimbles; Serving and 
Locking Wires; Control Strand and Casing; 
Power and Lighting Cables; Welding Wire. 

John A. roebling-s sons Company 

TRENTON, N.J. Branches in Principal Cities 


ONLY A FINE PRODUCT MAY 


© 


BEAR THE NAME ROEBLING 


Europe Rearms 

( Continued from page 70) 

give his attention to the problem of 
producing motors for army tanks. 

Taking the whole European situ- 
ation together, it seems not unlikely 
that the five major powers, England, 
France, Germany, Italy, and Russia, 
could muster among them between 
25,000 and 30,000 military aircraft 
today, and if present production 
rates are continued and no outbreak 
of active hostility occurs within the 
next twelve months, it is not unrea- 
sonable to estimate that the present 
number might easily be doubled by 
the fall of 1937. These figures 
would, of course, include a large 
number of aircraft that might be 
considered as obsolete or at least out 
of date. But distances in Europe 

old type such as the German Jun- 
kers JU-52 is still an effective mili- 
tary aircraft. It can reach any 
military objective in Europe proper 
between dusk and dawn with a rea- 
sonably good military load, so that 
it and others like it cannot be elim- 
inated from our count of military 
effectives. Evidently the Germans 
are of the same opinion for the 
Junkers plant at Dessau is still turn- 
ing out huge JU-52s at the rate of 
two or three a day. One meets them 
in the air all over Germany, on both 

We saw at least 60 of them drawn 
up in rows outside of the hangars at 
Templehof one morning, and it is 
a fair guess that there are several 
thousands of them in storage all 
over Germany. 

In CONSIDERING these almost 
astronomical figures for European air 
fleets, it must be borne in mind that 
all of these aircraft would not be 
in active service at any one time. 
Many would, of necessity, be held 
in reserve and in overhaul depots 
undergoing repair and maintenance. 
It is conceivable, however, that the 
greater proportion of the military 
effectives of any one country might 
be available for the initial thrust 
that would undoubtedly character- 
ize the outbreak of any future 
hostilities. 

For, beyond all question, the great 

him who attacks first. Everyone 
realizes that in spite of talk of bal- 
loon barrages, intercepter fighters, 
and anti-aircraft batteries, there is 
no real defense against a determined 
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mass attack with modern bombers 
against any objective within range, 
once that attack has been launched. 
Air power has made the old adage 
that the only defense lies in attack 
become more than a mere theory. 
The obvious move for any country 
determined to force its will by mili- 

an overnight surprise attack by 
masses of bombardment aircraft 
against enemy industrial centers. 
Primary objectives will be military 
airdromes, airplane and engine man- 
ufacturing centers, and production 
centers for the manufacture of basic 
raw materials. If the opposing avi- 
ation can be crippled on the first 
attack, the invasion of territory by 
ground troops may then proceed al- 
most at leisure. There will be no 
particular object in the indiscrimi- 
nate bombing of large centers of 
population unless some essential 
transportation center or a key in- 
dustry can thereby be crippled. It 
has been general experience, and 
it seems to be psychologically 
sound, that accidental bombing of 
civilian population only irritates and 
tends to stiffen resistance rather than 
break down national morale. Dur- 
ing a later phase of hostilities per- 
haps, after the first attack against 
basic industries has been success- 
fully completed, would the bombing 

as a final resort to force surrender 
by applying pressure from the rear. 

Which explains the reason for 
the type of construction employed in 
many modern aircraft and engine 
factories abroad. Instead of utiliz- 
ing sites to their fullest extent by 
the usual method of putting build- 
ings close together, and in align- 
ment a certain degree of overall 
efficiency is sacrified for an arrange- 
ment designed to minimize damage 
from falling bombs. A plant which 
normally might be put into a much 

acres. And literally scattered, for 
not only are they widely spaced, but 

to line up in the same direction. An 
outstanding example of this type of 
layout is the Henschel plant on the 
outskirts of Berlin. Not only is 
the scatter arrangement adopted, but 
all windows in the plant and plant 
offices are fitted with screens so that 
work may go forward at night with- 
out any light showing outside. Fur- 
thermore, each unit has the needed 
bomb and gas-proof cellar into which 
all the workers may retire in case 
of a raid. It brings the threat of 


war very close to go down into these 
dugouts through the gas-tight doors 
and to see rows of chemically 
treated overalls, each with a gas 
mask hanging above it, each tagged 
with the number of the employee to 
whom it is assigned. The psycho- 
logical effect upon the worker of 
such preparation is something to 

ONE OTHER new tactical concept 
coming over the European horizon 
deserves special mention. Hereto- 
fore the airplane has been consid- 
ered solely as a striking weapon 
without ability to consolidate or hold 
ground once gained. Quite recently 
the reason behind Russia’s ab- 
normal interest in the training of 
parachute jumpers came out into the 
open. She has already, in maneuvers, 
demonstrated the principle that large 
masses of fighting men, complete 
with equipment, may be flown deep 
into enemy territory and put onto 
the ground by the parachute route. 
Late in the war of 1914-1918 occa- 
sional spies were put down behind 
the lines by airplanes, and before 
the end of the war the late General 
William Mitchell proposed some- 
thing of the sort, but his scheme 
was rejected as too visionary by 
the General Staff. Latterly, Rus- 
sia, France and Italy have experi- 
mented with the carrying of food 
and supplies in large airplanes, but 
these have been designed chiefly for 
colonial operations in out of the 
way quarters of the earth. The Rus- 
sian concept is, however, a new one 
and something to be reckoned with 
by military tacticians all over the 
world. One need not be a military 
expert to evaluate the effect of the 
placing of several thousand picked 
troops with arms and full field equip- 
ment behind enemy lines at crucial 
points. 

Readers will recall that not long 
since we expressed satisfaction edi- 
torially on the present insular posi- 
tion of the United States with re- 
spect to Europe. After completing 
our tour abroad we have but con- 
firmed our initial impression. The 
disparity between our own aircraft 
production and production in Eu- 
rope at the present time is consider- 
ably offset by the ocean barriers 
that surround us. But if the rest 
of the world continues to build up 
its air forces at present rates, it is 
not impossible that we will be forced 
to think also of aircraft production 
in terms of thousands where now 
we think in hundreds. 
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RECORD-MAKING AMPHIBIAN 
RELIES ON RCA! 


Setter of world’s first amphibian speed 
mark equipped with RCA A VT-7 Trans- 
mitter and RCA AVR-7C Receiver! 

A NOTHER of America’s many fine airplanes using 
A RCA Aviation apparatus is the Essowing, shown 
at the right. Owned and operated by the Standard 
Oil Company of New Jersey, this giant amphibian 
holds the distinction of setting the world’s first speed 
record for planes of its type. 

It was on May 15, 1935, the day of the Essowing's 
christening, that it went zooming through space on a 
100 kilometer course to establish a record of 159.8 
m. p. h. Since then, this sky and water ship has flown 
a total of 54,740 miles ... 391 hours . . . constantly pro- 
tected from sky hazards — ever enjoying 
great convenience — both the result of the 
RCA equipment aboard . . . RCA AVT-1 

Every plane is a safer plane . . . every flight 
is more enjoyable . . . when you have RCA 



apparatus along with you. RCA makes a complete line 
of Aviation Radio equipment, including the new 
Radio Compass for planes, several types of Airport and 
Aircraft transmitters and receivers. Complete details 
without cost on request. 

RCA presents the Metropolitan Opera every Saturday afternoon. And 
"Magic Key of RCA" every Sunday, a to 3 P. M„ E S. T. Both on 
NBC Blue Network. 

sold by AIR 


RCA Aviation Radio Instruments 
ASSOCIATES, INC, Glendale, Ca 
Garden City, L. I.; or write direct to Aviation 
Section, RCA Manufacturing Co., Inc., Camde 


Radio 


Rea ijlSp) UVhnafibK 'Pactio 

a cunvtr-E ra tub RADIO CORPORATION OF AMERICA 




Stearman-Hammond 
Aircraft Corporation 

Aniiniinee the Opening of their New Factory 
Adjoining the San Francisco Municipal Airport 

Orders for the Stearman-Hammond Model Y, 
(Formerly known os the Hammond YJ 
now in production will be accepted for 
delivery after March 1st, 1937. ☆ You are 
cordially invited to visit and inspect our 
modern up-to-the-minute factory — or to 
write us for complete details of our Model Y. 

☆ 

Stearman -Ha in inn mi Aircraft Corporation 

So. Son Francisco, California iZ Builders of die Model V 
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Design for Production 


nient flying, Mr. Beard called for 
more accurate air speed meter cali- 
bration and for a location of the 
pitot tube that would make its stati: 
side furnish a true pressure base for 
the sensitive altimeter. He had 
found altimeter readings out as 
much as 40 ft, in some cases with 
standard pitot tube connections, and 
it had been possible to reduce that 
error to 5 ft. by changing the loca- 
tion of the pitot. This was obviously 
a subject of lively interest as Mr. 
Schildhaucr, Dr. Osw aid of Douglas, 
and Mr. Johnson of Lockheed all 
hastened to discuss it. They all 

the cost of a standard calibration on 
an Electra running to $250. That 
figure has been much reduced, and 
the whole job enormously simplified, 
by giving up the speed course in 
favor of a trailing bomb carrying 
a pitot for calibration purposes. 

The USE OF X-RAYS and gam- 
ma rays for industrial inspection was 
treated by Tom A. Triplett. Though 
he dwelt at length on the common 
application of X-rays for detecting 
hidden flaws in castings or forgings, 
he hoped also that the other uses of 
the radiation would not be over- 
looked by the industry. X-rays were 
a serviceable tool of chemical an- 
alysis, making use of the spectro- 
scope; and they made it possible to 
determine the molecular structure of 
the material and to draw deductions 
regarding its properties and the way 
in which they might be improved. 

Taking the detection of defects ex- 
tending through 2 per cent of the 
thickness of the member as defining 
the desirable accuracy of inspection, 
Mr. T riplett found that accuracy ob- 
tainable in sections of steel up to 3 in. 
in thickness and in aluminum up to 
7 in. By using gamma rays instead 
of X-rays, even greater thickness 
could be handled. It developed in 
discussion that several of the large 
airplane manufacturers are now 
using X-rays for routine inspection 
with good results, and hope for a 
considerable increase in the use of 
cast fittings either of steel or of light 
alloy as a result. With the X-ray to 
determine blow holes, shrinkage 
cracks, and inclusions of slag or 
other foreign matter, they believed 


that casting could be made as de- 
pendable as any other process. A 
representative of Lockheed was par- 
ticularly enthusiastic over his com- 


TllERE REMAINS the engine ses- 
sion. A. L. Beall of the Wright Co., 
speaking on "Selection of Oils for 
High Output Aircraft Engines,” was 
somewhat disdainful of the value of 
chemical specifications. They were 
useful as far as they went, and at 
least they were harmless, but “the 
most striking thing about a specifica- 
tion for a lubricating oil is that there 
is nothing in it to tell how well the 
oil will lubricate.” To supply that de- 
ficiency, he thought it necessary to 

engine in every case. To prove his 
point he showed many charts where 
particular characteristics, such as 
flash point and carbon residue of the 
oil, were plotted against the merit as 
determined in service. They were all 
of completely shot-gun character, 
with both good oils and bad to be 
found at both high values and low of 

C. M. I arson of the Sinclair Co. 
approved full-scale testing in princi- 
ple, and thought it to be coming pro- 
gressively more necessary through 
the increasing use of compounded 
oils, for which specifications had even 
less meaning than for the simpler 
lubricants of the past. Other con- 
tributors to the discussion were less 
enthusiastic about a complete depend- 
ence on full scale testing. Ashley 
Hewitt urged the development and 
inclusion in specifications of specific 
mechanical tests for coefficient of 
friction and rate of wear of standard- 
ized members in a standardized test- 
ing gear operated with the test lubri- 
cant. A representative of Richfield 
didn’t see what all the shooting was 
about anyway, as he thought the air- 
craft engine problem not a particu- 
larly difficult one. The high-speed 
diesel he considered much more 
troublesome. He thought Mr. Beall 
wanted to throw out the accumu- 
lated experience of the petroleum in- 
dustry, whereas he himself believed 
that chemical and physical specifica- 
tions had been an excellent guide and 
still would be. Mr. Beall in reply 


denied wanting to throw out past ex- 
perience, except so far as present ex- 
perience was indicating it to be use- 
less, and he emphatically denied that 
the diesel was a more difficult lubri- 
cating problem than the aircraft en- 
gine in view of the much higher 
mean effective pressure of the latter. 
Edward P. Warner suggested an 
analogy with the history of fuel test- 
ing and of the great difficulty that 
had been experienced in getting anti- 
knock measurements accepted and the 
octane number rated as a standard 
characteristic of fuels. Like Mr. 
Hewitt, he thought that chemists had 
had the field too much to themselves, 
and that what specifications needed 
was not to be discarded but broad- 
ened by including mechanical testing 
along with analysis. He viewed with 
great alarm the introduction of a 
Wright Aeronautical Corp. test 
method for lubricants, while at the 
same time admiring the pioneer work 
that the method involves, for he 
feared that it would soon be followed 
by a Pratt & Whitney method, a 
Menasco method, and half a dozen 
others; and he suggested a prompt 
drive through the S.A.E. and the 
A.S.T.M. to get the methods of serv- 
ice testing and specifying lubricants 
standardized. Mr. Beall concurred on 
the desirability of that, and offered 
the Wright method merely as paving 
the way for the standardization for 
which he hoped. 

JOHN M. TYLER of Lycoming 
talked on engine insulation vibration 
problems. Mr. Tyler showed how, 
with as little damping as is sometimes 
present in an aircraft installation, the 
vibratory load in resonance with the 
natural period of the structure may 
produce deflections and stresses up to 
twenty-five times what the load 
would produce if statically applied; 
and how a change of but 20 per cent 
in natural frequency will reduce that 
ratio of amplification by three-quar- 

not always be avoided in all mem- 
bers, there must be damping, and the 
engine mount has the two functions 
of insulating the engine from the 
rest of the structure and of changing 
natural frequencies so that resonance 
will not occur under normal operat- 
ing conditions. If the softening of 
the mount is carried too far. Mr. 
Tyler explained, the natural fre- 
quency is lowered to the idling range 
and the engine bounces about badly 
while idling. Users of air transport 
planes of a few years ago will recall 
one celebrated case. 
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s Accurate Machining ^ 

Important to You • 

If so, you will be interested in learning that nowhere 
can you secure higher grade work than at Govro- 
Nelson’s— a shop that has been patronized for 11 years 
by makers of aircraft and automotive engine parts. 

• Write Us Concerning Your Requirements 

Govuo-nelson 

COMPANY 

1931 Antoinette Detroit, Mich. 


RESISTS RUST! 

BERRYLOID ZINC CHROMATE PRIMER P-27 

Berrylol?Z^Chroma1e pVimeV^^TThU Vtnui^ 
product /or surpasses any other known pigment combina- 
tion in its corrosion-inhihiting properties! Saves money. 
Saves trouble. Write for details about it I Address: 

BERRY BROTHERS 

PAINTS • VARNISHES • ENAMELS • LACQUERS 
DETROIT, MICH. * WALKERVILLE, ONTARIO 
Branch Offices: BROOKLYN. N. Y. • BOSTON. MASS. • CHICAGO. ILL. 
CINCINNATI. OHIO • ST. LOUIS. MO. • PHILADELPHIA. PA. 


HELICOPTER 

Successfully Flown 

| HUS | aircraft, of simple design and with 

new of 9 cont™l™H llemlnstmte* flown'"l>Y 
representatives of two governments; flown 
by mechanic with no previous flying ex- 
perience. Financed by three European 

Finance required to place this aircraft on 

AVIATION, 330 W. 42d St. New York, N. Y. 


U. S. NAVY 

COLORS AND MARKINGS 


Tells at a glance how to identify ANY NAVY plane 
— its squadron, section, position and attachment. 
Eliminates all confusion; guarantees against error. 
Absolutely indispensable to anybody interested in 
Military Aircraft. DON’T MISS IT. The outstand- 
ing FEATURE OF THIS KIND in our history. On 
sale at all newsstands or address POPULAR AVIA- 
TION, Transportation Bldg., Chicago. 


Special Feature 

IN FULL COLORS 

FEBRUARY Issue 

ON SALE JANUARY 10TH 


POPULAR 

AVIATION 
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What is Corona*'* 


CHAMPION MICA AIRCRAFT 
Spark B^ugs 


Champion, however, has developed a coronaless, gas- 
tight. compression-proof mica aircraft spark plug lhal 
positively improves engine performance, eliminates 
missing and permiis easier starting. These advantages 
are now obtainable in Champion Nocorona Spark 
Plugs and have raised performance standards to 
a new high degree. 



The Standard 

aerial life saving equipment for the 
United States Army, Navy, Marine 
Corps; British Air Ministry; Many 
Other Governments and Numerous 
Commercial Companies Throughout 
the World. Address — 

Irving Air Chute Company, Inc. 
1670 Jefferson Ave. Buffalo, N. Y. 
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Used Airplanes 
For Sale 


Planes, Engines and Parts For Sale 
PRODUCTS -SERVICES 
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__ . _ TU1 . WE OWN AND OFFER 
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! SNYOER AIRCRAFT COMPANY 


WRIGHT GYPSY 
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Aviation Schools 




GRAND CENTRAL AIR TERMINAL • GLENDALE • LOS ANGELES • CALIFORNIA 

AIRPLANE MECHANICS 

w ARE IN DEMAND 

WARREN SCHOOL OTAERONAUTICS 

Ak APPRENTICES 
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As one reader ol AVIATION to another 

siSd"’coi™n. of AVIATION' if you 
want to buy, sell, or trade, planes, 

SfUVM 

DANIEL GUGGENHEIM SCHOOL 
OF AERONAUTICS 
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WHERE TO BUY 

NEW EQUIPMENT— ACCESSORIES — MATERIALS— SUPPLIES 
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ANNOUNCING 
The Entire 

MANUFACTURING FACILITIES 
Rights and Equipment 

Of the WILEY POST Airplane 

A.T.C. 561 
Are Offered 

FOR SALE 


The Wiley Post Airplane is a light two 
place, biplane, powered with our dependable 
conversion of the sturdy model A Ford en- 
gine. It is especially adapted to low cost 
student instruction work, and is designed to 
sell in the $1,000.00 class due to its low pro- 
duction costs of materials and labor. 

The complete set up of engineering data, 
jigs, dies and equipment, representing an 
outlay in excess of $100,000.00 can be quickly 
assembled for production. With a small 
sales organization and available financing 
plans, this is a real opportunity and has great 
possibilities in the American and foreign 
markets. 


For Only 


$20,000.00 

WILEY POST AIRCRAFT CORPORATION 


J. H. BURKE, Pres. 

Box 1002 OKLAHOMA CITY 


What’s NEW 

in Flying ? 

Find the answer every month in Aviation — 
the oldest American aeronautical publica- 
tion — the most up to date. 

New training methods — new flying prac- 
tices — new theories, money making sugges- 
tions — important maintenance and repair 
ideas for those who fly for pleasure or busi- 
ness, transport or airport operators, etc.— 

thoroughly covers every angle of flying — 
business and private — in complete under- 
standable articles fully illustrated with 
photos, charts and diagrams. 

If you are interested in flying, Aviation 
is as essential to you as fuel to the motor. 
Start reading it regularly today. 

Mail Coupon Now . . 

. No Money Needed 

AVIATION 

330 W. 4Zd. St„ New York City 

— 

Use the convenient coupon at left. 
No money needed now.. We will 
bill you. . But don't miss another val- 


c.„ 

sure you receive it each month by 
filling out and mailing us the coupon 
at once— NOW. 
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COFFMAN STARTER 



AIRPLANE 

ENGINE 

STARTERS 




Many of the nation's leading aviation experts have enthusiastically en- 
dorsed the Coffman Starter to be the finest equipment that science has 
produced for starting airplane engines. It is Powerful, Economical, Safe 
and Absolutely Dependable under all weather conditions. 

It permits the hauling of bigger "Pay Loads" because it eliminates 
excess storage batteries. The only electrical energy needed to ignite the 
cartridge in the breech, is one cell of a flashlight battery. 

The Coffman Starter has a low maintenance cost and does not require 
additional personnel to assist in starting the engine. It is adaptable to 
single and multi-motored airplanes. 

FEDERAL LABORATORIES, INC. 


The book that answers all your questions 
about Planes and Aviation .*=^7 


B * A * 30 

The Grade A airplane fabric 
that has always conformed to 
the high standards set up by 
the U. S. Army Corps’ latest 
specifications. 

AIRCRAFT 
and the AIR 

B, Eric Sargent P„/,„rfy Ulu.lruled 

D. APPIETON-CENTURY COMPAnT' 35 W.I ° 32nd Street. New' York 


WELLINGTON SEARS CO. 

65 Worth Street New York, N. Y. 

If there is anything you want 

or something you don’t 
of this paper can supply - 

want that other readers 
-or use— advertise in the 

Searchlight Section 


STANAVO # = 



84 


A SS 



AVIATION 
January, 1937 


85 





AVIATION 

January, 1937 



WORLD'S LIGHTEST and SMALLEST 
420 HP. AIRPLANE MOTOR 

• 420 horsepower at 1860 r.p.m. • 5.16 sq. ft. of frontal area cowled 



FEATURES: 

► Reduction gear — for improved propeller efficien- 
cy at take-off, cruising, and for single engine 
performance in multi-motored airplanes. 

^ High propeller thrust-line — Gives improved 
vision and better aerodynamic installation in 
multi-motored airplanes. 

► Underhead completely-enclosed valve mechan- 
ism — Actuates valves without push rods. An 
arrangement which does away with the need for 
regular valve adjustments, and provides a con- 


stant bath of oil for entire valve mechanism. 

► Exceptional smoothness — Derived from the in- 
herent balance of the twelve-cylinder V in-line 

► Patented protector drives — A flexible auxiliary 
shaft driving the magnetos, supercharger, pumps, 
and extra accessories, insuring them against 
shock and vibration. 

► Oil Cleaners — -Centrifugal type oil cleaners built 
in at points in the motor. 


RANGER ENGINEERING CORPORATION 

Farmingdale, L. I., New York 

Subsidiary of Fairchild Engine and Airplane Corporation 
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ALCOA 0 ALUMINUM 




/ HROUGH twenty years' experience in the 
design, development and manufacture of 
aircraft engine starting equipment, ECLIPSE 
AVIATION CORPORATION has anticipated and 
pioneered in fulfilling the starter requirements 
of engine manufacture throughout the world for 
commercial, military and private applications. -. 

Many varied installation, operation and ser- 
vice conditions have been fully recognized, and 
proper starting equipment has been made avail- 
able to meet such needs. With this well founded 
knowledge, ECLIPSE AVIATION CORPORA- 
TION offers the following basic type starters, 
operating from various power sources, to serve 
specific purposes. e 


POWER SOURCE 


Manual 


(a) Inertia (Manual only) 

(b) Hand Turning Gear 



Electricity (DC- 12 (a) Inertia (Combination 
or 24 volt) .... Manual and Electric) 

(b) Direct Cranking Electric 

Air Pressure .... (a) Air Injection 
Cartridge (Powder) (a) Combustion 

Electricity (AC-110 (a) Inertia (Combination 
volt — 800 cycle) Manual and Electric) 

(b) Direct Cranking Electric 


ECLIPSE AVIATION CORPORATION 

EAST ORANGE, N. J. 

(Subsidiary of Bendix Aviation Corporation) 


Above: Eclipse Series 11 Combination 
Hand and Electric Inertia Starter for 
12 or 24 volt operation available with 
complete remote controlled accelera- 
tion and engaging means. 


Above: Eclipse Type E-160 Direct 
Cranking Electric Starter with inte- 
gral hand cranking gear, for 12 or 
24 volt operation and providing push 
button remote engine starting control. 


Above: Eclipse Combustion Starter operating from 
power developed by remotely controlled igniting 
of concentrated energy in cartridge form. 




